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1.0 INTRODUCTION

1.0.0.1. This Data Collection Quality Assurance Plan (DCQAP) has been prepared by
James M. Montgomery, Consulting Engineers, Inc. (JMM) to fulfill the requirements of
Task Order 4 of the U.S. Army Toxic and Hazardous Materials Agency (USATHAMA)
contract DAAA-15-90-D-0011. Task Order 4 calls for a Phase | Resource Conservation and
Recovery Act (RCRA) Facility Investigation (RFI) at the North Tooele Army Depot (N

TEAD) in Tooele, Utah, as required by the State of Utah Corrective Action Permit
UT3213820894,

1.0.0.2. The objective of the Phase I RFI at N TEAD is to determine if hazardous waste or
hazardous constituents have been released from 20 solid waste management units

(SWMUs). Task Order 4 was awarded on September 25, 1991,

1.1 PHASE I RFI SCOPE OF WORK AND DCQAP OBJECTIVES

1.1.0.1. Scope of Work. Task Order 4 requir ete a RCRA Phase I RFI at N
TEAD. As summarized in Table 1-1, the Phase I RFI includes an investigation of 20
SWMUs suspected of releasing contaminants into the environment. Also included in this

task are the preparation of the Phase I Work Plan and the Phase I RFI Report.

1.1.0.2. The Phase I Work Plan includes the Project Management Plan (PMP), Data
Collection Quality Assurance Plan (DCQAP), Health and Safety Plan (HASP), and Data
Management Plan (DMP). This document, the DCQAP, represents one element of the
Phase I RFI Work Plan requirement. In accordance with the terms of the RCRA

Corrective Action Permit, the DCQAP will be submitted to the Executive Secretary of the
State of Utah.

1.1.0.3. The Phase I RFI Report will summarize the results of the Phase [ RFI. For those
SWMUs where environmental contamination is present, the report will provide
recommendations for further investigation under a Phase II RFI. For those SWMUs

where no contamination is found, the report will recommend that they be removed from the

corrective action permit.

1-1




SUSPECTED RELEASE SOLID WASTE

TABLE 1-1

MANAGEMENT UNITS (SWMU)

SWMU

Description

General
Location

la

le

1d

14

Main Demolition Area

Cluster Bomb Detonation Area

Propellant Burn Pad

Trash Burn Pits
Propellant Burn Pans
Sandblast Areas

Sewage Lagoons

AED Demilitarization Test
Facility

AED Deactivation Furnace Site

Deactivation Furnace Building

DRMO Storage Yard

RCRA Container Storage

90-Day Container Storage
Area

Drum Storage Areas
Pesticide Handling and
Storage Area

Contaminated Waste
Processing Plant

SW Corner of N TEAD

SW Corner of N TEAD

SW Corner of N TEAD

SW Corner of N TEAD
SW Corner of N TEAD
Maintenance Area

West of Maintenance
Area

West of Ordnance Area

West of Ordnance Area

East Side of
Maintenance Area

Administration Area

South Side of
Maintenance Area

South Side of
Maintenance Area

Maintenance Area

West of Ordnance Area

Subarea within the
Opening Burning/Open
Detonation Areas
Subarea within the
Opening Burning/Open
Detonation Areas
Subarea within the

Opening Burning/Open
Detonation Areas

Buildings 615, 617, and
597

Building 1376

Building 1320

Building 2025 and
Storage Yards

Building 528

Buildings 596 and 585
and Open Storage Areas

Satellite Storage
Building 576

Building 518

Building 1325
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TABLE 1-1

SUSPECTED RELEASE SOLID WASTE
MANAGEMENT UNITS (SWMU)

(CONTINUED)
General
SWMU Description Location Comment
3 Indusiriai Waste Treatment West of Maintenance
Plant Area
39 Solvent Recovery Facility Scuthwest Corner of Building 600B
Maintenance Area
42 Bomb Wash Out Building North End of Building 539
Administration Area
43 Container Storage Areas Six Igloos in Ordnance Igloos B1002, C117, D304,
for P999 Area (G308, G1005, J202
4 Tank Storage of South End of Building 620
Trichloroethylene Maintenance Area
45 Stormwater Discharge Area Between Administration
and Maintenance Areas
46 Used Oil Dumpsters Various Locations in Buildings 507, 509, 510,
Maintenance Area 511, 522, 602, 607, 611, 619,
620, 621, 637, and 691
47 Boiler Blowdown Water

Several Locaticns in
Maintenance Area

Buildings 606, 610, and
637

SWMU numbering corresponds to that
Suspected Releases, of Module VII of RC
Army Depot North Area, with the excep
list and SWMU

tions of SWMU-1d and SWMU

-41 which is excluded from this list.

used in Table 8, Solid Waste Management Units with
RA Corrective Action Permit UT3213820894 for the Tooele

-39 which were added to this




1.1.0.4. DCQAP Objectives. The objective of this DCQAP is to present the methods that
will be used to plan and execute the Phase I RFI for N TEAD in a manner consistent with
USATHAMA quality assurance objectives, and State of Utah and federal requirements.

The DCQAP provides guidance and specifications to ensure the following N TEAD tasks
meet the stated objectives:

* Field investigations at 15 SWMUs of the 20 SWMUs listed in Task Order 4
(includes UXO clearance and geophysical survey)

Groundwater elevation measurement survey

* Background soil sampling and analysis program
* Topographic survey,

1.1.0.5. DCQAP Organization. The remainder of Section 1.0 discusses project
organization, responsibility, and key personnel. Section 2.0 of this plan discusses the N
TEAD site history and provides a history of operations at each of the SWMUs. Information
regarding each individual SWMU has been compiled from visual inspections of the
SWMUs, a review of existing reports and records (including aerial photographs of N
TEAD), and interviews with turrent and previous TEAD employees knowledgeable with
the facility's operation and history. Section 3.0 discusses the environmental setting of N
TEAD. Included in this section are the regional and site physiography, geology, soils,
hydrology, and hydrogeology. Section 4.0 outlines the field investigative methods proposed
to meet the goals of the Phase I RFI1. This section also provides the rationale behind the
field program and describes the field procedures that will be implemented to conduct the
field investigation. Section 5.0 outlines the chemical analysis program. Included in this
section are descriptions of analytical methods, laboratory protocol, and laboratory data
reporting procedures. Section 6.0 outlines the Quality Assurance/Quality Control (QA/QC)

procedures for both the chemical analysis program and field investigation.

1.2 PROJECT ORGANIZATION AND RESPONSIBILITIE:

a2l

n

1.2.0.1. JMM's team for the N TEAD task is comprised of experienced and well-qualified

staff members who will be supported by personnel from Environmental Science and




Engineering, Inc. (laboratory analytical services), UXB International, Inc. (explosive
ordnance clearing services), Layne Environmental Services, Inc. (drilling services),
Overland Drilling (drilling services), Practical Geophysics (geophysical services),
Dames and Moore, Ine, (geotechnical analysis), and Caldwell, Richards, and Sorensen
(surveying). Figure 1-1 depicts the program organization and reporting responsibilities.
A complete discussion of the project organization, staffing, and schedule is included in the
Project Management Plan which was prepared as a companion document to this DCQAP.
This section provides a brief description of JMM's role in the project and the roles of JMM's

subcontractors, including their qualifications and their capabilities.
1.2.1. James M, Montgomery, Consulting Engineers, Inc.

1.2.1.1. JMM is a full service consulting engineering firm with corporate headquarters
located in Pasadena, California and a staff of 1,500 located in offices throughout the
country. JMM's duties for this Task Order include the following:

* Managing the Task Order

* Fulfilling the contract scope of work

* Implementing and managing the health and safety program

Planning, conducting, and reporting the results of the field investigation

¢ Preparing the required Teports
* Managing the QA/QC programs, including QA/QC audits

* Managing all project team members, including the subcontractors.

1.2.2, UXB International, Inc.

1.2.2.1, UXB International, Inc. (UXB), based in northern Virginia, provides worldwide

explosive ordnance disposal services. UXB's responsibilities include:

Conducting surface sweeps for unexploded ordnance (UXO) or other buried

metal at all excavation, drilling, and geophysical survey locations in areas
where UXO may be present

Marking and identifying any on-site exposed crdnance

1-5
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* Conducting down-hole verification for the presence or absence of unexpioded

ordnance at boring and soil sampling locations

* Excavating test pits at the Open Burning/Open Detonation (OB/OD) Areas
(SWMU-1).

1.2.3. Environmental Science and Engineering, Inc.

1.2.3.1. Environmental Science and Engineering, Inc. (ESE) Laboratory, located in
Gainsville, Florida, will provide the analytical support for this project. As required by
Task Order 4 ESE is certified by both USATHAMA and the State of Utah Department of
Environmental Quality. The ESE Laboratory will be responsible for the analytical tasks,
including electronic transfer of analytical data to JMM and entering analytical data into

the Installation Restoration Data Management System (IRDMS).
1.24. Layne Environmental Services, Inc.

1.2.4.1. Layne Environmental Environmental Services, Inc. {(Layne), based out of
Mission Woods, Kansas, is a full service water well and environmental drilling
company. Layne will drill eight deep boreholes for the N TEAD project in OB/OD areas.
Layne will be responsible for providing drilling equipment, steam cleaning equipment,
operator personnel, and for constructing a decontamination pad for the project. Layne has

the type of drilling equipment needed to penetrate the coarse-granular type soils present at
much of N TEAD.

1.2.5. Overland Drilling

1.2.5.1. Overland Drilling {Overland), of Salt Lake City, Utah. will dri

borings for this project. Overland specializes in hollow stem auger drilling and has over
10 years of environmental drilling experience. Overland will provide the downhole
drilling and sampling equipment and operator personnel. Overland's equipment
includes all-terrain drilling rigs capable of collecting continuous-soil samples that will

facilitate the subsurface sampling for this project.

1-6




1.2.6 Practical Geophysics

1.2.6.1. Practical Geophysics of Salt Lake City, Utah, will conduct the geophysical survey
in the OB/OD area. Practical Geophysics will be responsible for providing and
maintaining all necessary geophysical equipment and suppling the geophysical data in

the appropriate format to the JMM Data Management Coordinator,

1.2.7. Dames and Moore, Inc.

1.2.7.1. The Salt Lake City, Utah, branch of Dames and Moore, Inc. will provide the
geotechnical analytical support for this project. Dames and Moore will be responsible for
conducting all of the geotechnical soil analyses and for providing the data in the

appropriate format to the JMM Data Management Coordinator.

1.2.8. Caldwell, Richards, and Sorensen Engineering, Inc.

1.2.8.1. Caldwell, Richards, and Sorensen Engineering Inc. (CRS), based in Salt Lake
City, Utah, is an inter-disciplinary consulting firm specializing in civil engineering
planning, design, and construction management. CRS will conduct the location and
elevation surveys at each SWMU and the N TEAD topographic survey. CRS will be
responsible for presenting the data in the format required by USATHAMA and the JMM
Data Management Coordinator.

1.3 KEY PERSONNEL

1.3.0.1. All project management and support staff will be from JMM's Salt Lake City,
Utah, office, with the exception of the Program Manager, Bruce McMaster, Ph.D., who is
based out of JMM's Walnut Creek, California office. Task Order 4 field support will also

Cen, LAailloinm ia

be managed from the Salt Lake office. Support staff from other JMM offices will be

provided as required.

1.3.0.2. The structure of the project's overall technical organization is shown in Figure
1-1. This structure was selected to provide responsive technical management, to establish
and maintain schedules, to maintain established quality control standards, to provide

adequate health and safety protection, to establish and maintain effective coordination
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with USATHAMA, and to control costs. The key individuals identified in Figure 1-1 were
selected based on their previous experience with hazardous waste management programs,
and their management and technical abilities, The responsibilities and gqualifications of

key positions are outlined in the following sections.
1.3.1. USATHAMA Project Officer

1.3.1.1. Ms. Mary Ellen Hepyner is the contracting officer's representative and will
represent USATHAMA as th: overall project manager for this task order. Her
responsibilities include coordinating between TEAD representatives and JMM and

communicating with the State of Utah representatives on project matters.
1.3.2. USATHAMA Geologist

1.3.2.1. USATHAMA has assigned Mr. Harry Woods of Argon National Laboratories, to
this project to provide geological expertise in the review of all field work and contractor-
generated reports. He will work closely with USATHAMA's project officer to ensure that

the field program meets USATHAMA standards and that all reports and work plans meet
the objectives of the N TEAD Phase I RFI.

1.3.3 Program Manager

1.3.3.1. Bruce McMaster, Ph.D,, of JMM is the N TEAD technical director and the
program manager of JMM's total environmental support contract with USATHAMA. He
has over nine years of experience managing hazardous waste site remediation projects for
the Department of Defense and industrial clients. Dr. McMaster will have total
responsibility of the project which includes the overall direction, coordination, technical

consistency, and revie

. Gfd-lnn N "FEAD
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project. He will assure that all QA/QC controls are

established at the beginning of the project, and will ensure from a corporate level that all

resources necessary to complete the project are available.

1.3.4. Project Manager

1.3.4.1. Mr. David Shank, a Senior JMM Hydrogeologist, will he the N TEAD Project

Manager. Mr. Shank has over 10 years of experience investigating and managing
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industrial and Department of Defense hazardous waste projects. Mr. Shank will report to
the Program Manager and is responsible for setting project goals and directing technical
resources for the satisfactory completion of the DCQAP objectives. He is also responsible
for day to day technical management of project staff and direct communication and
liaison with the program management team. He is responsible for coordination,
preparation, and approval of all project deliverables and will represent the project team at

project-related meetings.

1.3.5. Health and Safety Coordinator

1.3.5.1. Mr. Steven Glaser will be the Health and Safety Coordinator for this project. Mr.
Glaser is the Regional Health and Safety Officer for JMM's Central Region-West. His
project responsibilities include reviewing the the Health and Safety Plan (HASP) and
working with the project manager and on-site safety officer to ensure all health and safety
requirements, as outlined in the HASP, are implemented during the field investigations.
Mr. Glaser also will be responsible for monitoring any health and safety programs that
relate to N TEAD, providing on-call assistance to the field team members, and modifying,

if necessary, the health and safety program.
1.3.6. Explosive Ordnance Disposal Officer

1.3.6.1. Mr. Tom Yancey of UXB will coordinate explosive ordnance clearance during the
field program at N TEAD. Mr. Yancey will have complete control and responsibility for
the overall coordination, scheduling, safety, and completion of ordnance operations. He
will interface with the Health and Safety Coordinator and Army representatives and will
have the authority to deal directly with TEAD personnel regarding all explosive ordnance

disposal issues.

1.3.7. Data Management Coordinator

1.3.7.1. Ms. Carrie Campbell of JMM is the Data Management Coordinator. Ms.
Campbell is a Senior Environmental Scientist and specializes in data collection and
computerized database management. Ms. Campbell's responsibilities include preparing

the Data Management Plan, overseeing the operation of the data management system, and
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establishing procedures for the electronic delivery of all data into the USATHAMA [RDMS

database.

1.3.8. Field Operations Leader/On-Site Safety Officer

1.3.8.1. Ms. Deborah Carter-Drain, a JMM Soil Scientist will serve a dual role as the
Field Team Leader and the On-site Safety Officer. Ms. Drain will be responsible for
ensuring that field procedures outlined in this DCQAP are implemented and conducted
according to the procedures and precautions described in the HASP. She will provide field
supervision for all subcontractors associated with the N TEAD field program and will be
responsible for directing field crew activities, maintaining daily logs of site activities,

and recording pertinent data.

1.3.9. Quality Assurance Coordinator

1.3.9.1. Mr. Steve Johnson of JMM is the project quality assurance coordinator. Mr.
Johnson is a Registered Geologist and has over 13 years of experience in designing,
implementing, and managing investigations at industrial and military CERCLA and
RCRA sites. Mr. Johnson is very familiar with N TEAD after serving as the project
manager for the Groundwater Quality Assessment at the industrial waste lagoon. As the
Quality Assurance Coordinator for the N TEAD project, Mr. Johnson will work closely
with the project manager to ensure that the Project Plans, the RFI reports, and the sampling
and analysis of all matrices during the N TEAD program are carried out in accordance
with the requirements of the USATHAMA quality assurance program (USATHAMA, 1990)
and the State of Utah. Mr. Johnson will also review data submittals from the analytical
laboratory and direct quality assurance audits of both the field operations and laboratory

activities during the project.
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2.0 SITE BACKGROUND

2.0.0.1. The following sections present the site background and physical setting of
N TEAD and provide the framework under which the Phase I RFI Work Plans were
developed.

2.1 OVERVIEW OF TOOELE ARMY DEPOT, NORTH AREA

2.1.0.1. N TEAD encompasses 24,700 acres in the Tooele Valley in Tooele County, Utah
(Weston, 1990a). It is located approximately 17 miles north of 8 TEAD and 35 miles
southwest of Salt Lake City. The Tocele Valley is bounded to the south by the Stockton Bar
and South Mountain, to the west by the Stansbury Mountains, to the east by the Oquirrh
Mountains, and to the north by the Great Salt Lake. The city of Grantsville (1991 population
4,500) is approximately 2 miles north of N TEAD, and the city of Tooele (1991 population
13,887) is located immediately to the east. The location of N TEAD is depicted in Figure
2-1.

2.1.0.2. N TEAD was established as Tooele Ordnance Depot on April 7, 1942, by the U.S.
Army Ordnance Department. During World War I, TEAD was a backup depot for the
Stockton Ordnance Depot and Benicia Arsenal, both in Califernia. Vehicles, small arms,
and other equipment for export were stored at TEAD. It was redesignated as N TEAD in
August 1962. The developed features of N TEAD may be grouped into four main areas: 1
the ammunition storage igloos and magazines, (2) the administrative buildings, (3) the
industrial maintenance area, and (4) the open revetments. Figure 2-2 depicts the N TEAD
facility, the location of the 20 SWMUs included in this study, and the general areas
described above.

2.1.0.3. Th

Tooele Army De

ined) is one of the major
ammunition storage and equipment maintenance installations in the U.S., and supports
other Army installations throughout the western United States. The current mission of
N TEAD is to receive, store, issue, maintain, and dispose of munitions; to provide
installation support to attached organizations: and to operate other facilities, as assigned.

Its major functions include the following:
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* Supply, distribute, and store general supplies and ammunition
¢ Store strategic and critical materials

* Maintain ammunition and general supplies for N TEAD

* Demilitarize ammunition

* Supervise training of assigned units and provide logistical support and

training assistance to U.S, Army Reserves
* Design, manufacture, procure, store, and test ammunition equipment

* Repair, maintain, and store military vehicles.

2.2 INDIVIDUAL SWMU HISTORIES AND SITE CONDITIONS

2.2,0.1. A SWMU is defined as any discernable unit at which solid or hazardous wastes
have been placed at any time, irrespective of whether the unit was intended for the
management of solid or hazardous waste (USEPA, 1989). In December 1987, under contract
to the U.S. Environmental Protection Agency (EPA), Region VIII, the NUS Corporation
published a Final Interim RCRA Facility Assessment for the North Area (NUS, 1987).
This report identified 28 SWMUs and made recommendations regarding investigations
that should be conducted to assess potential threats to the public health and the environment.
Since 1987, 18 additional SWMU s have been identified at N TEAD.

2.2.0.2. On January 7, 1991, a Corrective Action Permit (CAP) for the SWMUs in N TEAD
was issued by the State of Utah and EPA Region VIII. The CAP requires the Army to
perform a RCRA Facility Investigation at 46 SWMUs listed in the permit. For
administration purposes, corrective actions for the SWMUSs were divided into three groups:
those with suspected environmental releases with the State of Utah as the lead agency, those
with known environmental releases with the USEPA as the lead agency, and those that are

administered jointly by the State of Utah and the USEPA under a Federal Facilities
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Agreement. This DCQAP refers only to the 20 suspected release SWMUs listed in Table
i-1.

2.2.0.3. A series of environmental investigations were performed at N TEAD between
1979 and 1991. These projects ranged from general environmental surveys of the area to
remedial investigations (Rls) and preliminary risk assessments. Table 2-1 summarizes
these investigations, and includes the objective, scope, and conclusions of each
investigation. The following sections provide a site description and summary of
available information regarding suspected releases for each SWMU. In addition, specific
details of the previous environmental investigations as they relate to each SWMU are
provided. Much of this material is taken from the Tooele Army Depot, North-Area Site
Investigation and Follow-On Remedial Investigation Final Site Investigation Work Plan

prepared for USATHAMA by E. C. Jordan Co. (Jordan, 1990a and 1990b, respectively).
2.2.1. Open Burning/Open Detonation Areas (SWMU-1)

2.2.1.1. OB/OD Site Locations and Desecri h r
(OB/OD) Areas are in the scuthwest corner of N TEAD in the Ordnance Area. This
SWMU consists of five separate subareas including the Main Demolition Area (Area 1)
and Cluster Bomb Detonation Area (Area 1a), the Propellant Burn Pad (Area 1b), the Trash
Burn Pits (Area 1c), and a Propellant Burn Pan Area (Area 1d). All five of the OB/OD
subareas are shown in Figures 2-3 and 2-4. Current use of these sites at the N TEAD
OB/OD Areas is limited to the emergency detonation of bombs in the Main Demolition
Area, and burning propellents in eight newly installed propellant burn pans in the
Propellant Burn Pan Area. According to available information, chemical warfare agents
have not been stored, processed, or handled at this location or any other N TEAD location.

OB/OD Areas were the subject of a four-phase
investigation by the U.S. Army Environmental Hygiene Agency (AEHA), conducted from
1981 through 1984. The investigation evaluated the impacts of OB/OD areas on the
environment to determine which OB/OD facilities should continue to be used. Phase I of
the AEHA investigation was an initial screening to determine which OB/OD facilities
warranted sampling and analysis (AEHA, 1982). Phase Il consisted of sampling and
analyzing surface and near-surface soils for Extraction Procedure Toxicity ( EP Toxicity)

of metals and selected explosives (AEHA, 1983) at each N TEAD OB/OD site. Phase III
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summarized and compared results from all OB/OD areas sampled during Phase II
(AEHA, 1984). Phase IV consisted of additional sampling and analysis of soils at selected
locations, including the Trash Burn Pits (AEHA, 1985). The following sections describe
the physical setting of each of five OB/OD subareas and provide a history of each,

including results of previous sampling efforts.

2.2.1.3. Physical Setting. The OB/OD subareas are located in valleys between several
smail hills in the southwest corner of N TEAD. The hills tend to isolate the subareas from
the rest of the depot and appear to be well developed gravel bars deposited by Lake
Bonneville. In 1981, ERTEC, Inc. drilled soil boring N-6 on top of one of the hills to a depth
of 709 feet in the vicinity of the OB/OD Areas (Figure 2-4) (ERTEC, 1982). The boring

encountered coarse granular soils as follows:

* Zeroto 100feetbgs:  Sands and gravels
. 100 to 206 feat hoe- Qiltv can

andeae nunle
SV W L IETL U S, wiivy danud, grave

5
* 200 to 500 feet bgs: Gravelly sands and sandy gravels
* 500 to 670 feet bgs: Gravels
* 670 to 709 feet bgs: Clayey sandy gravels.

2.2.1.4. Soil boring N-6 did not encounter the regional water table; therefore, the depth to
groundwater is greater than 710 feet below ground surface in this area. The OB/OD Areas
are reportedly located at the margin of a seasonal groundwater recharge area. During
years of high precipitation, melting snow in the spring extends from the regional recharge
areas along the Stansbury Mountains into the OB/OD Areas (AEHA, 1983). The only
surface water present in the OB/OD Areas occurs infrequently in Box Elder Wash during

high precipitation/runoff periods. No ponds or lagoons are present in the OB/QD Areas.

2.2.1.5. Main Demolition Area (SWMU-1). At the Main Demolition Area (Figure 2-3),
which is located at the base of a steep hill, ail types of munitions, from small arms
projectiles to 12,000-pound bombs have been detonated. This area has been active since
about 1942 and the amount of munitions treated varies widely from year to year.
According to the N TEAD ammunition directorate, the area was used only occasionally
during 1985 to 1988. By contrast, during 1990, approximately 9,000 tons of munitions were
treated (Rutishauser, 1991). To detonate munitions in this area, a pit is dug, and the

munitions are placed in the bottom. The pit is then covered with fill, and the munitions are




detonated. After detonation, the area is searched manuaily for unexploded ordnance
(UXO0). If UXO are encountered, they are redetonated. AEHA identified nine pits where
detonation occurred regularly in 1981. Several historic aerial photographs taken

intermittently between 1952 and 1981 confirm the locations of nine pits.

2.2.1.6. Previous Investigation Results. Soil sampling and analysis was conducted in
four of the nine pits in 1981 during the Phase Il AEHA study. However, available reports do
not contain figures that indicate pits or sample locations. Six surface soil samples,
obtained from each of the four pius (24 total), were analyzed for 2,4,6-trinitrotoluene (2,4,6-
TNT), 2,6-dinitrotoluene (2,6-DNT), 2,4-dinitrotoluene (2,4-DNT), and for EP Toxicity
analyses of metals and the explosives cyclotetramethylenetetranitramine (HMX),
cyclenite (RDX), and tetryl (TETRYL). Leachable concentrations of cadmium (CD)
exceeded the RCRA criteria limit of 1.0 mg/L in all four pits. In addition, elevated levels
of barium and detectable levels of several explosives were identified in four pits.

Analytical results of the Main Demolition Area surface soil sampling program are as
follows (AEHA, 1983):

* Cadmium Detected at EP Toxicity levels in 24 of 24 samples ranging from
0.12 to 2.05 mg/L

* Barium Detected at EP Toxicity levels in 22 of 24 samples ranging from
1.11 t0 2.97 mg/LL

¢ Mercury Detected at EP Toxicity levels in three of 24 samples ranging
from 0.0002 to 0.0003 mg/L

* Arsenic Not detected by EP Toxicity

* Chromium  Not detected by EP Toxicity

* Lead Not detected by EP Toxicity

* Silver Not detected by EP Toxicity

*  Selenium Not detected by EP Toxicity
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+ HMX Detected at EP Toxicity levels in 18 of 24 samples ranging from
1.0 to 13.0 mg/LL

¢ RDX Detected at EP Toxicity levels in 22 or 24 samples ranging from
2.0 to 149 mg/L

* 246-TNT Detected in three of 24 samples ranging from 1.2 to 18.8 mg/kg

* 2,6-DNT Detected in one of 24 samples at 1.1 mg/kg

¢ 2 4.DNT Not detected

« TETRYL Not detected by EP Toxicity

2.2.1.7. Cluster Bomb Detonation Area (SWMU-1a). Very little information is available
regarding detonation practices at the Cluster Bomb Detonation Area. Figure 2-3 depicts two
possible locations for this SWMU. The location identified by AEHA in 1983 has been
compared to aerial photographs, however, the photographs do not show any visible
demolition craters in the area. Identification of the second area (Jordan, 1990) is based on
the review of available aerial photographs. Field inspections of the second area conducted
by JMM revealed numerous shallow craters. Operations at the Cluster Bomb Detonation
Area reportedly were conducted for about five or six years (Rutishauser, 1991). According
to AEHA (1983), these activities ceased in 1977.

2.2.1.8. Previous Investigation Results. AEHA collected and analyzed four surface soil
samples from the Cluster Bomb Detonation Area in 1981, although available documents do
not identify the sample locations. The samples were analyzed for 2,4,6-TNT, 2,4-DNT,
2,6-DNT, HMX, RDX, and TETRYL, and EP Toxicity of eight RCRA metals (AS, CD, CR,
HG, PB, AG, BA, and SE). Results of the sampling program are as follows (AEHA, 1983):

¢ Cadmium Not detected by EP Toxicity

* Barium Detected at EP Toxicity levels in 2 of 4 samples ranging from
1,15 to 1.16 mg/L
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* Mercury Detected at EP Toxicity levels in three of four samples ranging
from 0.0003 to 0.0004 mg/L

* Arsenic Detected at EP Toxicity levels in four of four samples ranging
from 0.015 to 0.021 mg/L

* Chromium Not detected by EP Toxicity

¢ Lead Detected at EP Toxicity levels in one of four samples at 0.32
mg/L

¢ Silver Not detected by EP Toxicity

*  Selenium Not detected by EP Toxicity

* HMX Not detected by EP Toxicity

¢ RDX Detected in one of four samples at 1.3 mg/L

s 24 6-TNT Detected in one of four samples at 2.2 mg/kg

¢ 2,6-DNT Not detected

« 24.DNT Not detected

e TETRYL Detected at EP Toxicity in one of four samples at 1.3 mg/L

2.2.1.9. Propellant Burn Pad (SWMU-1b). The Propellant Burn Pad was a 90- by 300-foot
pad cleared of vegetation where propellant was burned in open trenches and projectiles
were flashed. Open burning reportedly ceased before 1977 (AEHA, 1983). The location of
the Propellant Burn Pad, as identified by AEHA in 1983, is shown in Figure 2-4. This
location coincides with a large scar visible on aerial photographs from 1959, 1966, and 1978.
Analysis of these aerial photographs indicates that five separate trenches were excavated

in the pad. It is likely that the propellants were burned and the projectiles flashed in these
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trenches. Field observations of this location conducted by JMM in 1991 indicate that this

area has been regraded and revegetated.

2.2.1.10. Previous Investigation Results. During Phase II sampling, AEHA collected a
total of 14 soil samples from seven locations at the Propellant Burn Pad. Sampiles were
collected from zero to 6 inches and from 6 to 18 inches below the ground surface. The
samples were analyzed for 2,4,6-TNT, 2,4-DNT, 2,6-DNT, HMX, RDX, and TETRYL, and
EP Toxicity of eight RCRA metals (AS, CD, CR, HG, PB, AG, BA, and SE). Results of the

sampling program are presented in Table 2-2.

2.2.1.11. Trash Burn Pits (SWMU-1c). The Trash Burn Pits were used until 1977 for open
burning of waste packaging material potentially contaminated with explosives. Pits were
dug and filled with materials for burning. When the pit was full of ash and debris, it was
covered and graded, and a new pit was excavated. Generally, three pits were in operation

AT MT

at a time. Correspon dence from the N TEAD Ammunition Directorate

~ . &1
ARass VLT CIpUHIMELILE 1T UL UL

1e director of
reports that the trenches, dug by excavation equipment, were up to several hundred feet
long, 8 to 10 feet wide, and 4 to 6 feet deep (Rutishauser, 1990). Analysis of historic aerial
photographs show trenches 50 to 100 feet long in the general locations shown in Figure 2-4

(USEPA, 1982).

2.2.1.12. Various types of waste have reportedly been disposed of in the Trash Burn Pits.
Munitions may have been disposed of with trash from propagation testing and solvent
drums reportedly were observed in the Trash Burn Pits (AEHA, 1983). During a November
1989 site visit by E.C. Jordan personnel, a biological simulant canister and shrapnel were
observed (Jordan, 1990b). Volatile organic compound (VOC) contaminated wastes were
also reportedly disposed of in the pits; however, soils have never been analyzed for VOCs.

Open detonation of munitions is not believed to have occurred in this area (McCoy, 1989).

2.2.1.13. Previous Investigations. Three samples, including one burn residue sample
and twe soil samples, were collected from the Trash Burn Pits during the AEHA Phase II
sampling. Samples were analyzed for EP Toxicity metals, RDX, HMX, 2,4,6-TNT, 2,4-
DNT, and 2,6-DNT. Arsenic, barium, mercury, and 2,4,6-TNT were detected in the soil
samples (AEHA, 1983).
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2.2.1.14. During Phase IV of the AEHA study, 35 soil samples were collected, including
eight from surface soil sample locations and 29 from boreholes in the Trash Burn Pits
area. Samples from the boreholes were collected at depths ranging from 5 feet to 20 feet bgs.
Phase IV samples were analyzed for EP Toxicity metals, total metals (PB, CR, CD, AS, AG,
BA, HG, and SE), and explosives (HMX, RDX, 246-TNT, TETRYL, 24-DNT, and
26-DNT). All EP Toxicity results were below the detection limits. RDX was found in four
of the surface soil samples (2.2 mg/kg to 14.9 mg/kg) and HMX was found in one surface
soil sample (2.4 mg/kg). These results did not exceed the explosive compound guidelines
(1,000 mg/kg) established for the AEHA study. Other compounds that were detected
included several metals (AS, PB, CR, CD, and BA). However, arsenic, lead, and
chromium were believed to be naturally occurring in the soils. Results of this
investigation suggest that the primary chemicals of concern at this site are barium, lead,
and cadmium. The metals, HMX, and RDX results for the soil samples collected during
this study are presented in Table 2-3.

2.2.1.15. Propellant Burn Pans (SWMU-1d). In recent years, all propeilants have been
burned according to AEHA recommended best management practices (AEHA, 1987).
These practices include use of containment devices such as steel burn pans which are
covered to prevent precipitation from accumulating between burns. After a burn is
completed, all ash and residue are containerized and handled as a hazardous waste. Eight

burn pans are currently located in the southwest portion of SWMU-1 as depicted in Figure
2-3.

2.2.1.18. Groundwater Analytical Data From OB/OD Areas. Groundwater data for the
OB/OD Areas are limited to a sample from N TEAD water supply well WW-4 (see Figure
3-5). This sample was analyzed in 1987 for polychlorinated biphenyls (PCBs), pesticides,

VOCs, semi-volatile organic compounds (SVOCs), explosives, metals, nitrate/nitrite, and

organic compounds (none were detected). Nitrate was the only inorganic compound
detected above background levels and exceeded the maximum contaminant level of 10

mg/L.
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2.2.2. Sandblast Area (SWMU-4)

2.2.2.1. Three Sandblast Areas are present in the Maintenance Area of N TEAD. They
are located in Buildings 615, 617, and 597 as depicted in Figure 2-5. Vehicular
maintenance including sandblasting, painting, and stripping operations are conducted at
these facilities. Wastes produced include used sandblast media and paint stripping
solutions. Three types of sandblast media (i.e., steel grit, ground walnut shells, and glass
beads) are used. These media are reused until they lose their effectiveness. The spent
material has a consistency of fire dust, and it is collected in sealed hoppers for temporary
storage prior to removal and off-site disposal by a hazardous waste contractor. Paint
stripping solutions include phosphoric acid, hydrochloric acid, and sodium peroxide.
Waste products are also produced in the paint booths. The stripping wastes, paint booth
wastes, and spent solvents from degreasing operations are drummed and then removed for

off-site disposal by a hazardous waste contractor.

2.2.2.2. Analysis of used sandblast media samples collected by N TEAD Environmental
Management Office (EMO) personnel found that the spent steel dust contained measurable
concentrations of barium, cadmium, lead, and nickel, but not above the EP Toxicity
maximum concentrations specified by EPA for characterizing a waste as hazardous
(Rasmussen, 1991). The spent walnut dust also contained barium, cadmium, chromium,
and lead. Total lead and chromium concentrations were 17,000 mg/kg (1.7 percent) and
3,000 mg/kg (0.3 percent), respectively. EP Toxicity levels for chromium were exceeded
(greater than 5.0 mg/L). No analytical results of the spent glass beads were available.

2.2.2.3. Physical Setting. All three of the sandblast areas are located inside buildings
where the sandblast media is recycled. The spent media is diverted into hoppers that empty
into sealed dumpsters outside the buildings. Since the dumpsters are placed on concrete
slabs which are surrounded by asphalt parking and roadways, there is little or no exposed
soil in the immediate vicinity of these dumpsters. Gravelly soils are expected to be present
beneath the paved areas. The depth to groundwater is expected to be about 280 feet below

ground and the flow is toward the northwest.
2.2.2.4. Previons Investigations. Other than the analyses of the spent media described

above, no previous investigations have been conducted at the sites, although there is a

potential for soil contamination in this area because of the type of industrial processes that
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are performed at this SWMU. The primary contaminants expected to be present in
materiais used at this site are metals, VOCs, and SVOCs.

2.2.3. Sewage Lagoons (SWMU-14)

2.2.3.1. Site Description. Two Sewage Lagoons are located on the west side of the
maintenance area of N TEAD approximately 2,000 feet northwest and downgradient of the
sanitary landfill. The location of SWMU-14 is depicted in Figure 2-6.

2.2.3.2. Discharge of domestic wastewater from housing and warehouses in the
maintenance and administrative areas to the sewage lagoons began in 1974. Each lagoon
covers approximately 7.4 acres (617 feet by 518 feet) and is four feet deep (EA, 1988). The
capacity of each lagoon is approximately 9 million gailons. The average daily flow rate to

the lagoons is approximately 90,000 gallons per day (ERTEC, 1982).

2.2.3.3. The lagoons were designed se that the first lagoon initially fills with wastewater.
Discharge to the second lagoon20

occurs only when the first is completely filled. Under normal operating conditions and
when evaporation rates are high (summer, spring, and fall), only the first lagoon remains
filled. Generally, the second lagoon receives discharge from the first only during the
winter months. During E.C. Jordan's 1989 site visit, Tooele personnel indicated that
although the lagoon bottoms and lower portions of the perimeter berms were lined with
native clay, the liner probably leaked (Fox, 1989). In addition, the wastewater in the first
lagoon often rises above the clay liner, allowing wastewater to discharge into the unlined
portions of the perimeter berms. It has been estimated that 60 to 70 percent of the effluent has
percolated into the underlying soils (JMM, 1988).

2.2.3.4. Physical Setting. Previous investigations in the IWL area indicated that soils in
this area consist of coarse-grained sands and gravels interlayered with fine-grained silts
and clays (JMM, 1988). The depth to bedrock in the lagoon area is estimated at 1,125 feet bgs
(ERTEC, 1982). The regional groundwater is estimated to be 200 feet bgs, and the direction
of groundwater flow is toward the northwest (JMM, 1987).

2.2.3.5. Previous Investigations. To date, the impact of the Sewage Lagoons on

groundwater quality has not been characterized. Previous investigations, (JMM, 1988;
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Weston, 1990; and ERTEC, 1982) have indicated the presence of metals, VOCs, and several
metals in monitoring wells both upgradient and downgradient of the sewage lagoons.
Monitoring wells immediately upgradient of the sewage lagoons are downgradient of the
Sanitary Landfill (SWMUs-12 and -15) and cross gradient from the closed industrial
waste lagoon outfall ditches, both of which have been sources of groundwater
contamination. A groundwater sample collected by ERTEC (1982) from monitoring well
N-4, approximately 1,200 feet downgradient of the lagoons, had elevated concentrations of
nitrate, nitrite, nickel, zinc, chleride, fluoride, sulfate, and sodium, in addition to
detectable levels of trichloroethylene and gross beta radiation. Trichloroethylene was also
found in the groundwater immediately downgradient of Lagoon 1 in monitoring well B-1
at a concentration of 13 pg/L (JMM, 1988), Trichloroethylene was also detected in other
monitoring wells both upgradient (N-119-88, at 18.4 pug/L; and A-2, at 3.9 pg/L) and
downgradient (B-4, at 22 pug/L; and N-4, at 1.2 pg/L) of the lagoons. Other VOCs, including
1,1,1-trichloroethane, xylene, benzene, trans-1,2-dichloroethene were detected in
montitoring wells upgradient of the lagoons, but not in monitoring wells downgradieni of
the lagoons. Based on the available data, the impact of the Sewage Lagoons on groundwater

quality cannot be interpreted.

2.2.3.8. The available data indicate the primary chemicals of concern at the Sewage
Lagoon site are most likely VOCs and metals. However, because the lagoons have been in
operation for 17 years and because of the numerous sources of wastewater there is a

possibility other chemicals may also be present at this site.

2.2.4. AED Demilitarization Test Facility (SWMU-19)

2.2.4.1. Site Description. The Ammunition Engineering Directorate (AED)
Demilitarization Test Facility is located southwest of the Ordnance Area at the southern
end of the road that links the AED Deactivation Furnace Site (SWMU-20) and the Bomb
and Shell Reconditioning Building (SWMU-23). The facility was constructed in 1973 and
is composed of several small buildings and sheds, and a series of protective revetments
where tests are conducted. The AED Demilitarization Test Facility is depicted in Figure
2-7.

2.2.4.2. Operations conducted at the facility include experimental or pilot plant type tests

intended to determine if new-design demilitarization equipment is functional and to
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develop proecedures. techniques, or additional equipment to implement the new-design
equipment (EA, 1988). Live ammunition and propellants are frequently used during the
testing. In addition to demilitarization equipment tests, propagation tests (e.g., blasting
one rocket in a pallet of rockets to see if the detonation propagates), barricade testing for

explosive lines, and open burning in burning pans (intended to optimize the design of the

pans) are conducted here (Jordan, 1989a). The f

is used only intermittently
approximately 30 days per vear (EA, 1988),

2.2.4.3. Based on telephone interviews conducted by JMM (Zaugg, 1991) activities

conducted in each of the buildings at this facility are described as follows:

Building 1376 serves as a control center for the facility. It contains a test
preparation bay and protected observation areas where munitions casings are
sawed or sheared apart. Wash water in this building is collected in a sealed

sump for treatment at one of the deactivation furnaces.
* Building 1376-A contains a boiler plant for the facility,

Building 1377 contains a large reciprocating saw used to cut apart bombs and
projectiles.

Building 1378 was used to test methods of removing pyrotechnics from

projectiles by chemical dissolution and by microwave eradication.

Building 1379 simulates a standard munition handling bay and is used to test
protective shields and barricades.

Building 1380 is actually a concrete slab which is used for equipment storage,

N TEAD security requires that there is no overnight storage of explosives at this
facility.

2.2.4.4. In addition to the buil the facility where open
detonation blast propagation testing has been conducted. Only small scale propagation
tests of M-61 rockets (M-55 rocket simulants) have been performed at this location. Large
scale propagation tests are conducted at the Main Demolition Area (SWMU-1). Upon
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completion of detonation-type work, a manual surface sweep of the surrounding area is
performed to ensure that no explosive residuals remain (Jordan, 1989a). The sweep is
conducted within a 1,400-foot radius from the detonation point. Recovered materials are

taken to the Trash Burn Pits (SWMU-1c) or the Deactivation Furnace Building 1320
(SWMU-21) for disposal (EA, 1988)

2.2.4.5. During a site visit by JMM in January, 1990, two burning trays were located in the
eastern portion of the site (Figure 2-7). Reportedly, the trays are used infrequently, and

any waste that is produced is contained within the trays (JMM, 1990). There is no spill
containment under or around the trays.

2.2.4.8. An Environmenta] Photographic Interpretation Center (EPIC) aerial photograph
in 1981 shows a liquid spill that appears to have originated from Building 1376 (USEPA,
1982). Liquid apparently flowed out the doors on the southeast side of the building and then,

e A
aﬂ'nr 1

iter Liowing downhill a short distance, percolated into soils at the toe of a revetment

immediately across the road from the building. The source and composition of the liquid

spill are unknown.

2.2.4.7. Physical Setting. The surface soil at the AED Demilitarization Test Facility
appears to consist mostly of sand (JMM, 1990). The approximate depth to the water table is
630 feet bgs, and the direction of groundwater flow is toward the north/northeast (JMM,
1987). The approximate depth to bedrock is 250 feet bgs (ERTEC, 1982).

2.2.4.8. Previous Investigations. No previous investigations have been conducted at the
AED Demilitarization Test Facility, and no analytical data are available for this site.
The primary chemicals expected to have been present in materials used at this site are

metals and explosives. Semi-volatile organic compounds also are likely in the burn
residues,

22.5. AED Deactivation Furnace Site (SWMU-20)

2.2.5.1. Site Description. The AED Deactiv

o
e s wivid

3
2
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)
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ion Furnace Site is located southwest of the
Ordnance Area, along the road that links the AED Demilitarization Facility (SWMU-19)
and the Bomb and Shell Reconditioning Building (SWMU-23). This site is used to test

demilitarization procedures for various munitions and it is not normally used as a




production facility (Ray, 1990). The location of the AED Deactivation Furnace Site is
depicted in Figure 2-8.

2.2.5.2. The facility is composed of three roofless structures (Buildings 1351, 1352, and
1356) that were installed in approximately 1970 and upgraded in 1976. The deactivation
furnace in Building 1352 is a rotary kiln that has been used for the destruction of high
explosive-filled projectiles (up to 155 mm), grenades, propeilants, boosters, fuses, white
phosphorous rockets, and bulk explosives (EA, 1988). The flashing furnace in Building
1356 was added to the AED Deactivation Furnace Site in 1976 (Ray, 1990). The flashing
furnace is used for burning residuals remaining in munition shell casings after initial
treatment in the deactivation furnace. This furnace is reportedly capable of a destruction
and removal efficiency of 99,999 percent (McCoy, 1989). During the upgrade in 1976, a
shared air pollution control system was installed to treat stack emissions from both the
deactivation furnace and the flashing furnace (Ray, 1990). The air pollution control
equipment includes an afterburner, cyclone, gas cooler, baghouse, and wet scrubber.
Depending upon the operating parameters of a particular test, the air pollution control
system design allows for the selective use of air pollution control equipment. The
deactivation furnace and flashing furnace are fired by No. 2 fuel oil (Bishop, 1990). Fuel

oil is stored in an underground storage tank (UST) located near the center of the facility
(see Figure 2-8).

2.2.5.3. After deactivation, all residual metal parts are certified as clean and are sent to
the Defense Reutilization and Marketing Office (DRMO) for salvage (EA, 1988). At the
time of a recent site visit, no materials were staged at the facility, although a hazardous
waste collection point is present where incinerator ash and cyclone/baghouse dust are
drummed as a hazardous waste. The drums are sealed and sent to the 90-day storage yard
(SWMU-28) pending analysis and disposal. In 1988, this SWMU received a permit to
experiment with the incineration of hazardous wastes including paint sludge and

sandblast waste from painting production lines.

2.2.5.4. Physical Setting. The soil surrounding the AED Deactivation Furnace is
composed of sands and gravelly sands. The ground around the furnace buildings and
associated support facilities is paved (Jordan, 1989a). The approximate depth to

groundwater is 620 feet below ground surface and the direction of groundwater flow is
toward the northeast (JMM, 1987).
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2.2.5.5. Previous Investigations. Because the furnaces are used to experiment with a
variety of feedstocks, the composition of furnace ash and cyclone/baghouse dust is
variable. Although baghouse dust was determined not to be a reactive hazardous waste,
lead, barium, and cadmium have been detected at concentrations that exceed the
maximum concentration specified by the USEPA in 40 CFR 261.24 for characterizing a
waste as hazardous based on EP Toxicity limits (AEHA, 1985). EP Toxicity concentrations
of cadmium (206 mg/L) were detectzd in baghouse dust after conducting an incineration
test of 20 mm cartridges. Concentrations of lead in baghouse dust, sampled after
performing incineration tests of 7.62 mm cartridges and 30 caliber cartridges, resulted in
EP Toxicity concentrations of 5,265 pug/L and 4,670 pg/L lead, respectively (AEHA, 1985).
Furnace residue collected from building 1351 in July of 1990 contained cadmium and lead
concentrations in excess of Toxicity Characteristic Leaching Potential (TCLP) limits (9.8
mg/L cadmium and 220 mg/L lead). The presence of cadmium and lead in excess of
TCLP limits, along with presence of 440 ppm total thallium, resulted in a hazardous waste

classification for the furnace residue.

2.2.5.6. Stack emission data collected during the same incineration tests indicate that
particulate concentrations were less than 0.08 grains/ft3, which is within the RCRA limit
for incinerators. Incineration of bulk explosives during associated tests resulted in

particulate emissions sometimes slightly over the RCRA limit.
2.2.6. Deactivation Furnace Building 1320 (SWMU-21)

2.2.6.1. Site Description. The Deactivation Furnace Building 1320 is located in the
southwestern portion of N TEAD, near the southwestern perimeter of the Igloo Storage Area
as shown in Figure 2-9. This site is an ammunition demilitarization production facility
cted in about 1955. The faci]ity consists of Building 1320 which contains a rotary
kiln and an open staging area. The kiln, which is fed by an auger-type screw, was
installed in approximately 1955 (NUS, 1987). The staging area is asphalt covered. The
residue collection point consists of a single 55-gallon drum located on a concrete pad
(unbermed). This area has only been used for the past six to eight months. The facility is
used for deactivating small arms ammunition (up to 20 mm), primers, and fuses (Ray,
1990). Air pollution control equipment including a cyclone, gas cooler, and baghouse, was

installed in approximately 1975 to treat stack emissions from the furnace (Ray, 1990). The
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diagram in Figure 2-9 depicts the site layout of this SWMU. This furnace is a prototype for
the deactivation furnace at the AED Deactivation Furnace Site (SWMU-20).

2,2.6.2. Similar to SWMU-20, after deactivation, all remaining metal parts are certified
as clean and are sent to the DRMO for salvage (EA, 1988). Incinerator ash and
cyclone/baghouse dust are drummed as a hazardous waste and sent to the 90-day drum

storage yard (SWMU-28), pending analysis and disposal (McCoy, 1989).

2.2.6.3. Physical Setting. The soil surrounding the Deactivation Furnace Building 1320
is composed of sands or gravelly sands. The ground surface surrounding Building 1320
and under the staging areas is paved (Jordan, 1989a). The approximate depth to the
groundwater table is 320 feet bgs, and the direction of groundwater flow is toward the
north/northeast (JMM, 1987). The depth to bedrock is approximately 500 feet bgs (ERTEC,
1982).

2.2.6.4. Previous Investigations. A dust sample from the floor under the conveyor
contained detectable concentrations of lead, barium, and cadmium, but all were below EP
Toxicity limits (Bishop, 1990). However, a sample of baghouse dust collected in January,
1991, exceeded the TCLP concentrations for lead and cadmium characterizing a waste as
hazardous which are 5.0 and 1.0 mg/L, respectively. This sample contained levels of
cadmium at 60 mg/L and lead at 69 mg/L. The sample also contained elevated levels of
cresols and total metals including barium, cadmium, lead, chromium, and nickel

(Rasmussen, 1991).

2.2.7. DRMO Storage Yard (SWMU-26)

2.2.7.1. Site Description. The Defense Reutilization and Marketing Office (DRMO)
Storage Yard is a 60-acre salvage yard located in the eastern section of the maintenance
area. As depicted in Figure 2-10, the site is flat and unpaved with fencing around the
perimeter. Several corrugated steel storage buildings occupy portions of the site. This
SWMU is used for the temporary storage of surplus material and wastes. Storage times

vary according to waste types and range from a few months to several vears (NUS, 1987).

2.2.7.2. The DRMO (previously known as the Defense Property Disposal Office (DPDO))

primarily coordinates the sale, recycling, and disposal of N TEAD refuse, and it handles
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the contractuai aspects or hazardous waste disposai for TEAD. Although not a major
function, small quantities of hazardous materials, in addition to non-hazardous

materials, are temporarily stored at the DRMO.

2.2.7.3. According to EPIC aerial photographs, this site became an active storage area
sometime between 1953 and 1959 (USEPA, 1982). EPIC's interpretation of a 1959 photograph
describes the site as a storage yard, with noticeable ground staining, debris piles, and
container storage. In 1966, the site had been graded, and drum storage and ground
staining were observed. In a 1981 photograph, large areas of ground staining, as well as
drum storage and debris piles, were noted (USEPA, 1982). A site inspection conducted in

1987 reported three ruptured drums (NUS, 1987).

2.2.7.4. Based on observations made during the Jordan site visit in 1989 (Jordan, 1990a)
and interviews conducted with DRMO personnel (Brems and Kinsinger, 1989), the
following information was obtained regarding the DRMO buildings and stored materials.
le Storage Building 2025. Containers of paint, gun solvent, photo-
developing solutions, drain cleaner, 1,1,1-trichioroethane, carbon tetrachloride, and other
solvents were observed stored on wooden pallets in this building. The building floor is
concrete and does not have floor drains, berms, or dikes. No evidence of leaks or spills
were noted during the Fall 1989 site visit conducted by Jordan. Stored materials are off-
specification products, surplus items, or unusable products designated as hazardous, and
they are stored in this building until N TEAD can sell them or move them off the depot.

2.2,7.6. Battery Storage Yard. Approximately 1,000 lead-acid batteries were observed
stacked on a concrete pad in a small area in the southeast corner of the yard (Jordan,
1989a). According to N TEAD personnel, the batteries are usually drained of acid prior to

L s Sy

ptance at the DRMO. There were no signs of battery leakage during the Jordan 1989
site visit.

acce

2.2.7.7. Scrap Metal Yard. Metal residues from the Building 1320 Deactivation Furnace
(SWMU-21) are stored in open drums on pailets along the eastern boundary of the DRMOQ
yard. In addition, drums of reclaimable electrical equipment parts are also stored here.
Brass, lead, copper, and silver are the primary components of the stored drum waste. No

stained soil or spiiled metal debris was noted by Jordan during their 1989 site visit.
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2.2.7.8. Empty Drum Storage. Approximately 300 empty drums were stacked on paliets

awaiting removal by a contractor to an off-site location (Jordan, 1989a).

2.2,7.9. Four Small Sheds. Gxidizers (e.g., potassium permanganate), corrosives, and
small amounts of acids were stared in four small sheds at the DRMO (Jordan 1989a).

2.2.7.10, Waste OQil. Jordan p:rsonnel noted that approximately 60 drums of waste oil
were stacked in one section of the DRMO yard. They also found some small oil-stained
areas near the drums (Jordan, 1989a). These waste oils are from the vehicle maintenance

operations conducted on the depot. Transformer oils are not handled at the DRMO Storage
Yard.

2.2.7.11. Serap Metal Storage. During Jordan's 1989 site visit, miscellaneous scrap metal

from vehicles, aluminum siding, and other equipment was observed in various sections of
the DRMO Storage Yard (Jordan, 1989a).

2.2.7.12, DRMO Storage Yard Physical Setting. Based on previous investigations in the
nearby maintenance areas, soils beneath the DRMO yard area consist of interlayered
fine-grained silts and clays and coarse-grained gravels and sands (JMM, 1988). Bedrock
is approximately 700 feet bgs (ERTEC, 1982). The regional water table is appreximately 370
feet bgs and the groundwater flow direction is toward the northwest (JMM, 1987).

2.2.7.13. Previous Investigations. No previous environmental field investigations have
been conducted at the DRMO Storage Yard. In addition, specific contaminants expected at
this site are hard to predict because a large volume of diverse types of wastes have been

stored at this site during more than 30 years of operation.
2.2.8. RCRA Container Storage Area (SWMU-27)

2.2.8.1. Site Description. The RCRA Container Storage Area is a locked building
(Building 528) that is completely surrounded b i i

"*C
)

N TEAD Administration Area. The floor slab was constructed in 1980 and the building
added in 1986. This facility, which is depicted in Figure 2-11, is RCRA-permitted for long-
term storage of hazardous waste generated at N TEAD. Wastes stored in this building are
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those that wiil require treatment before land disposal. During a site visit in 1989,
approximately 900 55-gallon drums containing a variety of wastes were stored in the
building (JMM, 1989). The containerized wastes are segregated according to their
chemical characteristics by "+"-shaped concrete berms that divide the building into four
storage areas. Ignitable wastes, such as solvents, oils, paints, paint filters, thinners, and
enamels, are stored in Areas 1 and 3. Area 2 contains ash from the heating plant furnace
and plating solutions from metal plating shops. Corrosives, (acids and bases) including

nitric acid, sulfuric acid, hydrochloric acid and sodium hydroxide are stored in Area 4.

2.2.8.2. The concrete floor slab that forms the base of building 528, is frequently inspected
for cracks through which a spill could leak. To date, only small cracks have occurred in
the slab and these have been sealed with caulking to keep the floor water-tight (Fisher,
1991). The inside perimeter of Building 528 is completely surrounded by concrete berms to
contain hazardous material spills. Each of the four storage areas are connected to separate

PVC drain lines that extend through the perimeter wall outside the building. The end of

liquid through the perimeter wall outside the building where it is collected and
containerized from the spigots. The outside of Building 528 is surrounded by a gravel
surface and a chain-link fence. Originally, this facility did not have a roof, and these
drain pipes were apparently used to drain rainfall from within the bermed area (JMM,
1989). During the Fall 1989 Jordan visit, approximately 30 to 40 full drums were stored
outside the fenced area of Building 528 awaiting transportation for off-site disposal. These
drums were staged on pallets and labeled according to their contents, which included
industrial waste sludge, fuels, solvents, detergents, paint sludges, fiberglass filters, used
polyurethane, 1,1,1-trichloroethane, soluble oil coolant, and thinners {Jordan, 1989a). In
addition, numerous empty polyethylene overpack drums were stored inside the fence.
2.2.8.3. Physical Setti SWMU-27 are siliy gravels and the
depth to groundwater is approximately 380 feet bgs. The direction of groundwater flow is
toward the northwest (JMM, 1987). The depth to bedrock is approximately 1,500 feet bgs
(ERTEC, 1982).

2.2.8.4. Previous Investigations. No previous environmental field investigations have

been conducted at the RCRA Container Storage Area. Although three ruptured drums were

observed inside the building during a site inspection in 1986, there is no evidence or data to
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indicate that hazardous materiais were released to the environment {NUS, 1987). Storage
areas are contained with concrete floors and berms to prevent chemical releases. Due to
the design of this facility and the low potential for chemical releases, no action is
recommended at this site and it is not included in the field investigation program detailed

in Section 4.0.
2.2.9. 90-Day Drum Storage Area (SWMU-28)

2.2.9.1. Site Description. The 90-Day Drum Storage Area, shown in Figure 2-12 is a 3.4-
acre fenced lot located near the southern end of the Maintenance Area. It is located
adjacent to the northern region of the Drum Storage Area (SWMU-29) and immediately
east of the Sanitary Landfill (SWMU-15). EPIC photographs (from 1853, 1959, 1966, and
1981) indicate that, until approximately 1983 when the facility was constructed, drums were

never stored within the perimeter of the 90-Day Drum Storage Area (USEPA, 1982).

2.2.9.2. Drummed wastes, including gasoline, phosphoric acid, sodium hydroxide, paint
wastes, thinners, solvents, paint filters, and blast orit
in this area. The ground surface is covered by imported gravel (Mander, 1989). Drums
remain sealed and are stored up to 90 days before they are moved off the depot to a hazardous
waste management facility by a contractor or to the permanent storage facility in Building
528. This site is not included in the N TEAD RCRA permit; however, it has interim status
and is listed on the N TEAD Part A application as a 90-day storage area (Fisher, 1990).

2.2.9.3. The available EPIC photographs show that the site was previously used for vehicle
storage (USEPA, 1982). The 1953 EPIC photograph shows vehicles parked in rows running
north and south across the site. Little activity is evident in the 1959 and 1966 photographs.
In 1981, the site was covered by what is described as "broken vehicles” arranged in a
shape. No ground staining or standing liquid is evident on-site in

any of the available EPIC photographs (USEPA, 1982).

2.2.9.4. Physical Setting, The approximate depth to the regional groundwater table is 300
feet bgs and the direction of groundwater flow is toward the northwest (JMM, 1987). The
depth to bedrock is approximately 1,250 feet bgs (ERTEC, 1982).
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2.2.9.5. Previous Investigations. Other than the aerial photographic information, no
previous environmental field investigations have been conducted at the 90-Day Drum
Storage Area. It appears unlikely that past activities at this site could have resulted in a
contaminant release. In addition, the present waste management practices in this area
allow for proper storage, handling, and inspection of hazardous wastes stored at this
facility. For these reasons, no action is recommended at this site and it is not included in

the field investigation program detailed in Section 4.0.

2.2.10. Drum Storage Areas (SWMU-29)

2.2.10.1. Site Description. This SWMU consists of two Drum Storage Areas (northern
and southern) located near the southern end of the Maintenance Area as shown in Figure
2-13. These two areas, which lie adjacent to each other, are separated by an unnamed road.
The southern area, or "old lumber yard," is a fenced, 25-acre expanse of gravel and broken
asphalt surface with a single warehouse (Building 576). Currently, Building 576 stores
hazardous materials used at N TEAD. During a site visit in November 1989, Jordan
personnel observed no vehicles, debris, or containers stored outside this building (Jordan,
1990b). Each of the four EPIC aerial photographs show drums stored at the southern area
(USEPA, 1982). Cylinders, tank trucks, and lumber are visible in these photographs.
Three SWMUs are located in the vicinity of the Drum Storage Areas: SWMU-28 (the 90-
Day Drum Storage Area), and SWMUSs-12 and -15 (the Sanitary Landfill, and the Pesticide

Disposal Area within the Sanitary Landfill).

2.2.10.2. The northern region is a triangular-shaped, sparsely vegetated, open area of
approximately five acres (see Figure 2-13). A 1953 aerial photograph shows drums stored
in this area while aerial photographs taken in 1959 and 1966 indicate that the drums have
been removed and that the area was unoccupied. In 1981, an aerial photograph shows

debilitated vehicles stored in the western part of this area.

2.2.10.3. The Drum Storage Areas were used to store empty drums before they were
returned to the originating contractor (EA, 1988). Empty drums were stored upside down to
allow residual contents to drain and keep precipitation out. Chemicals which may have
been released by drums in the two areas are reported to be solvents, degreasers, and oils
(EA, 1988). The 1959 and 1966 aerial photographs identify a portion of the southern area as a
"Pesticide Storage Lot.”
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2.2.10.4. Physical Setting. The surface of most of the southern region of this SWMU is
covered by deteriorating asphalt, while in the northern region natural vegetation is
present. Soils consist of silty gravels. The approximate depth to the regional groundwater
table is 300 feet bgs and the direction of groundwater flow is toward the northwest (JMM,
1987). The depth to bedrock is approximately 1,250 feet bgs (ERTEC, 1982).

2.2,10.5. Previous Investigations In 1989, Weston conducted a Remedial Investigation
(RI) at the Drum Storage Areas (Weston, 1990). Prior to the Weston Study, no
environmental investigations had been conducted at this site. Investigative work
included surface soil sampling, monitoring well installation, and groundwater sampling

and analysis. Results of the RI are discussed below.

2.2,10.6. Surface Soil. Soil samples were collected from eight locations across the site at
three depths: 0 to 0.5 feet, 0.5 to 1.0 feet, and 1.0 to 2.0 feet. Locations of surface soil samples
are shown in Figure 2-14. Twenty-four samples were collected and analyzed for VOCs,
SVOCs, explosives, metals, pesticides, PCBs, and anions. Sample locations were chosen
based on observed staining of the gravel and broken asphalt surface. Sampling results
indicated that the surface soils were not widely contaminated. Volatile organic
compounds, pesticides, PCBs, or explosives were not detected in any of the samples.
However, polynuclear aromatic hydrocarbons (PAHs) were detected in all of the samples.
Weston concluded that the asphalt that partially covers the area was probably the source of
the PAHSs,

2.2.10.7. Detectable levels of arsenic, cadmium, chromium, copper, sodium, nickel, lead,
and zinc were present in a number of surface soil samples However, analyses of
background soil samples at N TEAD are insufficient to establish whether the presence of
these metals are significantly above naturally occurring concentrations. Chloride was
the only anion detected; however, the presence of this anion cannot be attributed to a release
from the facility because an elevated level of chloride was also present in a rinsate blank.
No potential chemicals of concern were selected for surface and near-surface soils based

on the RI sampling and analysis results (Weston, 1990).

2.2.10.8. Subsurface Soil and Groundwater. Three wells were installed downgradient of

the Drum Storage Areas, and subsurface soil samples were collected from each of the three
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borings for chemical analysis (Figure 2-14). Two weils were sampled, and the third was
dry at the time of sampling. Soil and groundwater samples were analyzed for VOCs,
SVOCs, explosives, pesticides, PCBs, total and dissolved metals, and anions. Based on
results of the analyses, Weston identified bis(2-ethylhexyl)phthalate, mercury, and
selenium as potential chemicals of concern for subsurface soils. Bis(2-
ethylhexyl)phthalate, silver, arsenic, beryllium, chromium, copper, nickel, lead, and zinc
were selected as potential chemicals of concern for groundwater (Weston, 1990b).
Trichloroethylene was also included in the groundwater list because it was detected in well
N-120-88 located downgradient of the Drum Storage Areas and the Sanitary Landfill
(SWMUs-12 and -15). However, this well lies within 700 feet of the Closed Industrial
Waste Lagoon Outfall Ditch B which is a known source of trichlorcethylene contamination

in groundwater.

2.2.10.9. Other than the trichloroethylene in well N-120-88, no VOCs, pesticides, PCBs, or
explosives were detected in subsurface soil or groundwater samples. Bis(2-
ethylhexyl)phthalate was detected in groundwater in the sample from N-114-88 and in soil
from well N-112-88. Because this compound was not detected in soil at N-114-88, it is
believed to be a laboratory contaminant or sampling artifact. However, the unusually high
concentration of this chemical in the groundwater sample warrants its selection as a

potential contaminant of concern.

2.2.10.10. Concentrations of metals in groundwater downgradient of the Drum Storage
Areas vary significantly compared to concentrations in cross gradient wells. It is possible
the elevated metals are a result of well construction materials or contamination from
either the Sanitary Landfill, the Closed Industrial Lagoon OQutfall Ditch, or the Drum
Storage Areas.

2.2.11. Pesticide Handling and Storage Area (SWMU-34)

2.2.11.1. Site Description. The Pesticide Handling and Storage Area is located in
Building 518 in the Maintenance Area. This facility is constructed of flame-retardant
material and has bermed, sealed concrete floors. Pesticides, herbicides and other poisons
are stored in separate, vented, locked rooms. The mixing/formulation area, located in the
same building, but separated from the storage area by bermed concrete, is vented and

equipped with backflow prevention devices on the water line. In recent years, a bermed
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concrete pad for loading sprayer trucks has been added to the south side of the building,
The storage facility is labeled and secured with a chain link fence (EA, 1988, and Jordan,
1989a). The Pesticide Handling and Storage Area is depicted in Figure 2-15.

2.2.11.2. The building has hLeen used for storing and handling pesticides since
approximately 1942 (Smith, 1990). Activities assaciated with the building include storage
and mixing/formulation of pésticides, filling tanks with pesticides, and rinsing
containers. Pesticides stored zt this site in the past included DDT (dichlorodiphenyl
trichlorocethane), 2,4-D (2,4-dichlorophenoxy acetic acid), and Round-Up (N-
(phosphonomethyl) glycine) (NUS, 1987). During a previous site visit no stocks of
"banned-use”, outdated, or otherwise “excess” pesticides were stored in Building 518, with
the exception of one 12 ounce bottle of strychnine and 19 one-liter bottles of the fumigant
Vapona (2,2-dichloromethyl methyl phosphate) (EA, 1988). At the time of the inspection,

these banned-use pesticides were awaiting proper disposal at an off-site location.

2.2.11.3. According to a preliminary assessment/site investigation (PA/SI) conducted by
Engineering Science (EA), current practices at this building appear to meet AEHA
guidelines and federal requirements (EA, 1988). The pesticides are stored in separate,
vented locked rooms. Only certified pest control personnel handle the pesticides. Disposal
of pesticide containers is conducted through a subcontractor at an off-depot treatment and
disposal facility. On-site disposal of obsolete pesticides at N TEAD ended in the early
1980s (EA, 1988). Past handling and disposal of potentially hazardous pesticides may have
resulted in releases to the environment in the vicinity of the pesticide handling and

storage building.

2.2.11.4. Drains in the building were originally discharged via an eight-inch diameter
underground pipe to the Stormwater Discharge Area (SWMU-45) located approximately
4,000 feet northwest of the building (Smith, 1990). An investigation of SWMU-45 is
included as a separate task in this RFL Currently, there are no discharges from the
pesticide handling and storage building. The drains have been blocked and wash water is

contained in a catch tank located on the north side of the building (Nichols, 1991).

2.2,11.5. A small outfall pipe extending through the berm in the batching and mixing area
to the gravel surrounding the building was noted during a site visit by E.C. Jordan in the
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Fall of 1989 (Jordan, 1989). At that time, an unidentified liquid was observed at the mouth
of the outfall pipe.

2.2.11.6. Physical Setting. Based on previous subsurface investigations conducted in the
Maintenance Area, soils in this area consist of alternating layers of coarse-grained sands
and gravels with fine-grained silts and clays (JMM, 1988). Depth to bedrock is estimated
to be approximately 1,300 feet bgs, and the direction of groundwater flow is toward the
northwest (JMM, 1987).

2.2.11.7. Previous Investigations. No previous environmental field investigations have
been conducted at the Pesticide Handling and Storage Area. In addition, the lack of data
regarding the volume and nature of pesticides discharged via the floor drains and outfall
Pipes makes it difficult to predict specific pesticides that may have been released to the

environment,.
2.2,12. Contaminated Waste Processor (SWMU-37)

2.2.12.1. Site Description. The Contaminated Waste Processor (CWP) is an incinerator
located in the southwestern portion of N TEAD west of the Ordnance Area. The CWP
consists of one large building, Building 1325, and another smaller storage building and
adjacent staging and storage areas. The furnace is fired by diesel oil from an UST located
south of Building 1325. Installed in approximately 1980, the CWP has been primarily used
for flashing scrap metal and incinerating PCP-treated wooden crates, general packaging
utinage), scrap resins, and fabrie contaminated with trace explosives (Bishop,
1990). This furnace differs from the furnaces at the AED Deactivation Furnace (SWMU-
20) and the Deactivation Furnace Building (SWMU-21) in that it is a batch-type basket
furnace rather than a rotary kiln. In addition, the CWP it is not used for deactivating
munitions. Air pollution control equipment, installed at the same time as the furnace,

consists of a cyclone, gas coaler, and baghouse. The diagram in Figure 2-16 depicts the site

Trmeem oy e

2.2,12.2, Although the CWP has been permitted to conduect experimental burns on

va

hazardous wastes (e.g., production line wastes from paint lines and explosive wastes), it
has been permitted to burn only solid waste. During an inspection of the CWP by the Utah
Department of Environmental Quality (UDEQ) in March, 1990, the inspector noted that the
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facility was being used to incinerate wastes contaminated with traces of explosives
(Snyder, 1990). The wastes were deemed to be listed reactive wastes for which the CWP was
not permitted. The facility was then ordered closed based on this inspection. The
Environmental Management Office (EMOQ) is currently seeking UDEQ approval to restart
the CWP to incinerate PCP-treated wooden crates that are continuing to be delivered to the
SWMU (Snyder, 1990).

2.2.12.3. When the CWP is operating, all remaining metal debris are certified as clean
and sent to the DRMQ Yard (SWMU-26) for salvage. Incinerator ash, cyclone dust, and
baghcuse dust are drummed as hazardous waste and sent to the 90-day storage yard

pending analysis and disposal.

2.2.12.4. Physical Setting. The soil surrounding the CWP is composed of sands and silty
sands (Jordan, 1989). The ground surface under and around Building 1325 and at the
Processor Staging Area is paved. The approximate depth to the groundwater table is 350 feet
bgs, and the direction of groundwater flow is toward the north/northeast (JMM, 1987). The

depth to bedrock is approximately 500 feet bgs (

b=
q
3
)
@]

2.2.12.5. Previous Investigations. Analyses of cyclone/baghouse dust and/or incinerator
ash has detected lead and cadmium in concentrations that exceed the maximum levels
specified by USEPA (40 CFR 261.24) for characterizing a waste as hazardous based on
Toxicity (Bishop, 1990). In addition to metals, polychlorinated dibenzo-p-dioxins (PCDDs)
and polychlorinated dibenzofurans (PCDFs) were found in ash and dust in the Air
Pollution Control System after burning PCP-treated wood (AEHA, 1989). PCDDs and
PCDFs are considered PCP-wastes and are therefore hazardous wastes (per 40 CFR 261,
Appendix VIII). The highest levels of these contaminants were in baghouse dust and
cyclone ash. Pentachlorophenol (PCP) was detected in all the samples of baghouse dust but
not in the furnace ash. The presence of PCDDs and PCDFs has been confirmed in PCP-
treated wood prior to burning in the CWP, and the incineration process appears to produce
PCDDs and PCDFs. While the total levels of PCPs are high in CWP ash/dust, there were
no detectable concentrations of PCP wastes in TCLP extracts (AEHA, 1989),
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2.2.13. Industrial Wastewater Treatment Plant (SWMU-38)

2.2.13.1. Site Description. Operation of the Industrial Wastewater Treatment Plant
(IWTP) began in November 1988. The facility handles an average of about 116,000 gallons
of wastewater daily. Of this total, an average of 102,611 gpd of the wastewater is recycled,
and the remaining is discharged to the Tooele Publicly Owned Treatment Works
(POTW)(Kinsinger, 1989). Treatment at the IWTP includes air strippers for VOC
removal, a flocculator and clarifier for settling out metals, sand filters for filtering solids,
and granular activated carbon to remove additional VOCs and SVOCs. General site
features of the IWTP are depicted in Figure 2-17. The facility is not included in the N
TEAD RCRA Part B Permit. Based on Jordan's 1989 site visit, the only waste handling or
disposal concern noted at the IWTP is the storage of spent activated carbon in open
shipping containers outside the facility (Jordan 1990b). During about a one-year period
when the facility first opened, the shipping containers were left uncovered, and spent
carbon apparently was blown from the shipping containers onto nearby surface soils along

the west side of the facility.

2.2.13.2, Physical Setting. Portions of the site are paved, and the underlying soils are
expected to consist of interlayered fine-grained silts and clays with coarse-grained sands
and gravels. Bedrock is estimated to be 1,125 feet bgs (ERTEC, 1982). The regional water
table is estimated to be 280 feet bgs, and direction of groundwater flow is toward the
northwest (JMM, 1987).

2.2.13.3. Previous Investigations. Analyses of the spent activated carbon showed elevated
levels of VOCs, including 344 ug/g 1,1,1-trichloroethane; 320 ng/g methylene chloride; 571
ug/L 1,2-dichlorobenzene; 6,633 pg/L 2,4,6-trichlorophenol; 496 pg/L 2-chlorophenocl; 771
Hg/L 2-nitrophenol; and 5,4124 ng/L 4-nitrophenol. Semi-VOCs were also detected,
including 4,403 pg/L bis(2-ethylhexyl) phthalate. EP Toxicity analysis for metals detected
0.17 mg/L barium and 0.03 mg/L. cadmium (EMOQ, 1989).

2.2.14. Solvent Recovery Facility (SWMU-39)
2.2.14.1. Site Description. The Solvent Recovery Facility (Building 600B), as shown in

Figure 2-18, is located at the west side of the maintenance area of N TEAD. The facility
was built in October, 1988 and annually distills approximately 10,500 gallons of waste
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solvent. Approximately 7,100 gallons of solvent are recovered while 2,100 to 2,250 gallons
of waste is generated. The solvents that are currently recycled include 1,1,1-
trichloroethane, Stoddard solvent, polyurethane thinner, and lacquer thinner. There are
also plans to begin recycling phosphoric acid via distillation at the Solvent Recovery
Facility (Allen, 1989).

2.2.14.2. Building 600B contains pumps, a distillation unit, a condenser, and associated
equipment for pumping waste solvent from drums and separating solvent from sludge
{still bottoms). The building has explosion protection and is bermed on the inside to
contain spills. The building floor is equipped with drains that would direct spills to the
IWTP. Still bottoms are drummed and temporarily stored in a fenced concrete pad outside
the building for future collection and disposal by a hazardous waste contractor. The

concrete storage pad is equipped with concrete berms for spill containment,

2.2.14.3. Physical Setting. Concrete slabs and a concrete apron surround the building.
Native soils are expected to be silty gravels. The approximate depth to the groundwater is
300 feet bgs and the direction of groundwater flow is toward the northwest {(JMM, 1987). The

depth to bedrock is approximately 1,000 feet bgs (ERTEC, 1982).

2.2.14.4. Because the facility is new and is equipped with adequate containment features

and because proper work management practices are followed, no action is planned for this
SWMU.

2.2.15. Bomb Wash Out Building (SWMU-42)

2.2.15.1. Site Description. The Bomb Wash Qut Building (Building 539) is located in the

northwestern portion of N TEAD in the Administration Area. The main site features are

depicted in Figure 2-19. The
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communications with N TEAD personnel (Mascarenas, 1990, and Clark, 1990). Building
539 is a wood frame building with a tin roof and concrete floor Between the early 1940s and
the early 1960s, projectiles from small arms (.30 and .50 caliber) were burned in a retort
furnace located in this building. Molten lead was reclaimed during the process in troughs
located in the building beneath the furnace. The lead was then placed into molds to make

ingots (measuring approximately 3 inches by 3 inches by 12 inches) that were later sold to

private firms.
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2.2.15.2. Building 539 was never connected to the IWL or IWTP. According to N TEAD
personnel, there are no floor drains in the building (Mascarenas, 1990). During operation,
wastes from the incineration and lead reclamation process may have included splatter
and spillage of molten lead onto the floor. When the building was cleaned, wash water was
discharged via a steel lined concrete flume which extends from the northeast corner of the
building. The flume, which is still present, runs east-west about 10 feet north of the
building and discharges into an open ditch west of the building. The ditch extends
approximately 600 feet into an unlined holding pond located in an open area west of
Building 539 and south of the main line railroad tracks (see Figure 2-19). The holding
pond, which is currently overgrown with weeds and sagebrush, was reportedly 50 feet in
diameter and 1 to 2 feet deep.

2.2.15.3. During operation, the furnace generated a significant amount of visible smoke
). Because no air emission coniroi devices (such as a baghouse or
cyclone) were installed on the smokestack, heavy particulates from the smokestack flue
would settle out into a steel, 4-foot by 4-foot by 6-foot deep, "drop-out box" located on the roof
of the building. Potential airborne contaminants may have been released to the air due to

ernissions from the smokestack.

2.2.15.4. The furnace was dismantled sometime around 1960, and the building was used
for storage until recently. The building is currently being renovated for use as a vehicle
storage area, although it is not serviced with electricity or water. The steel drop-out box is
still located on the roof of Building 539, and it is half-full of granulated metal debris. The
area around the building is currently paved, although the pavement is broken in places.
According to N TEAD personnel, it was probably paved sometime in the 1940s or 1950s
(Mascarenas, 1990).

2.2.15.5. Reportedly, another furnace was located approximately 225 feet north of Building
539 (Mascarenas, 1990). This furnace, which was apparently not enclosed inside a
building or covered, was used to incinerate fuses and other small munitions. This
furnace is no longer present. During a recent visit by JMM personnel, footings and
metailic lead residue were observed on the ground at the reported location (JMM, 1991).
This furnace was reportedly about the same size as the one in Building 539, and was

operated during the same time period (early 1940s to early 1960s)(Mascarenas, 1990).




2.2.15.8. Physical Setting. Soils beneath the pavement at Building 539 include silty sands
and gravelly sands (Jordan, 1989). Littie groundwater elevation data in the immediate
vicinity of Building 539 exists; however, based on water levels measured by Jordan on
June 13, 1990, depth to groundwater in this area is expected to be approximately 385 feet, and
the direction of groundwater flow is toward the northwest (Jordan, 1990). Bedrock is
approximately 1,500 feet bgs in this area (ERTEC, 1982).

2.2.15.7. Previous Investigations. On March 2, 1990, the EMO collected seven soil/waste
samples from Building 539 and the associated ditch and former holding pond area. The

sample locations, labelled "A" through "G", are shown in Figure 2-19. Descriptions of the

sample locations are as follows:

* A Sample of granulated metal debris from the drop-out box located outside
Building 539

* B Background surface soil sample from an area higher in elevation than the

* C  Surface soil sample from the downgradient end of the culvert
* D Surface soil sample 25 feet downgradient from the culvert
* E  Surface soil sample 85 feet downgradient from the culvert

* F  Surface soil sample from the southeast corner of the former holding pond

(no water was present)
* G Surface soil sample from the center of the pond (no water was present).

All of the samples were analyzed for total metals, EP Toxicity metals, total organic
halogens, VOCs, and RCRA characteristics for reactivity, pH, and ignitability.

2.2,15.8. According to the N TEAD EMO, none of the samples contained detectable levels

of total organic halogens or VOCs. Several metals, including barium, cadmium,
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chromium, lead, mercury, nickel, and silver, were detected at concentrations that
exceeded those in the background soil sample (sample "B") by one order of magnitude or
more. The sample of granulated metal in the drop-out bin (sample "A") contained
elevated total metal concentrations of barium (6,493.88 mg/kg), cadmium (31.78 mg/kg),
chromium (171.77 mg/kg), lead (68,117.65 mg/kg), mercury (3.65 mg/kg), nickel (138.21
mg/kg), and silver (1.68 mg/kg). All soil samples from the ditch and pond area (C, D, E,
F, and G) contained several metals at levels exceeding those in the background soil
sample. Concentrations generallv decreased as distance from the culvert increased. Four
of the samples (i.e., C, D, E, and G) exceeded the maximum EP Toxicity concentration
limits for barium (100 mg/L) and three of the samples (C, D, and E) exceeded EP Toxicity
limits for lead (5.0 mg/L).

22.16. Container Storage Areas for P999 (SWMU-43)

2.2.16.1. Site Description. Six storage igloos (B1002, C117, D304, G308, G1005, and K202)
located in the Ammunition Storage Area were used between 1985 and 1989 to store M55

rocket parts and fuses for use in rocket assessment tests. The rockets were received from
Pine Bluff Arsenal and Umatilla Army Depot, and they were tested to check the stability of
the rocket propellant. While the M55 rockets can be used to transport chemical warfare
agents, the material stored in these bunkers did not contain chemical agents or warheads
and never came into contact with them. Figure 2-20 depicts locations of the storage igloos
included in SWMU-43,

2.2.16.2. Each storage igloo measures approximately 60 feet by 26 feet and is constructed
from concrete and steel with a soil and grass covering. The roads serving the bunkers are
paved, as are the driveways leading up to the entrances. Inside, the igloos have two troughs
that empty into floor drains which are not connected to any treatment system, although no
s have been used in the igloos. Materials that were stored in the six bunkers for the
testing included shipping and firing tubes, M417 fuses, M23 rocket propellant, rocket motor

metals parts, M67 rocket motor assemblies, adapters, and anti-resonance rods.
2.2.16.3. Physical Setting. Soils beneath the bunker area are composed of silty sands and

gravelly sands. Little groundwater elevation data in the immediate vicinity of the

bunkers exists; however, the groundwater is expected to be approximately 350 to 450 feet bgs
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and flowing toward the north (JMM, 1987). Bedrock is approximately 1,500 feet bgs in this
area (ERTEC, 1982).

2.2.16.4. Previous Investigations. No previous environmental investigations have been
conducted at these sites. No action is scheduled for this facility because the M55 rocket
components stored in these bunkers did not contain or contact chemiecal agents or
warheads. There is no reason to believe that contaminants have been released to the
environment at this site and no additional work is planned for this SWMU during the
N TEAD Phase 1 RFI field investigations.

2.2.17. Tank Storage for Trichloroethylene (SWMU-44)

2.2.17.1 Site Description. The southern end of Building 620 in the maintenance area
contained an above-ground 500-gallon trichloroethylene storage tank. The location of the
tank is shown in Figure 2-21. From 1971 to 1984, the trichloroethylene was used to degrease
small arms ammunition, gears, and small metal parts. The tank was emptied once a
week during its heaviest usage in the 1970s. The tank drained into the sewers which
ultimately emptied into the Industrial Wastewater Lagoon (IWL). In 1984, usage of the
tank was discontinued but it was left in the building. During an inspection in February,
1990, potentially hazardous waste residue was observed in the tank. Within one week of the
inspection, all residues and sludge were removed from the tank to the 90-day storage area
for off-site disposal. In April, 1991, the tank was turned over to the DRMO yard for salvage
(Siniscalchi, 1991).

2.2.17.2. All waste from this tank emptied into the IWL outfall ditches and lagoon. These
facilities have been excavated and capped and remediation of the groundwater
contamination plume associated with the IWL is planned to begin in late 1992 using a
pump and treat system. Because neither the tank nor any contamination originating from
the tank remains at the site no action is scheduled for this SWMU in the N TEAD Phase I
RFI field investigation.

2.2.18 Stormwater Discharge Area (SWMU-45)

2.2.18.1. This SWMU is located approximately midway between the Maintenance and

Administration Areas immediately north of a set of railroad tracks as depicted in
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Figure 2-22. Stormwater from the Administration Area drains via underground piping to
a small depression south of the Sanitary Landfill. A small pond forms at the discharge

point and the presence of phreatophytes indicates saturated soil conditions.

2.2.18.2. Physical Setting. Soils in the stormwater discharge areas are expected to consist
of silty sands and gravels. The depth to groundwater is approximately 300 feet bgs and
groundwater flows toward the northwest. Although depth to bedrock is unknown, based on
information from nearby wells, it is probably greater than 500 feet bgs.

2.2.18.3. Previous Investigations. Surface water and sediment samples were collected in
July 1990 by the EMO. The water sample contained 10 ng/L of methylene chloride. The
sediment sample contained 40 Hg/kg of methylethyl ketone, 350 pg/kg methylisobutyl
ketone, and 1,175 pg/kg methylene chloride. Potential sources of these contaminants

include the carpenter shop, sign shop, motor pool, rail shop, and pesticide storage area
(SWMU-34).

2.2.19. Used Oil Dumpsters (SWMU-48)

2.2.19.1. Site Description. This SWMU has 14 locations: Buildings 507, 509, 510, 511, 522,
602, 607, 611, 619, 620, 621, 637, and 691, as shown in Figure 2-23. These buildings are used
for overhauling and maintaining assorted equipment, including engines. Used oil
generated from these processes is stored in dumpsters located at each of the buildings. One
dumpster is present at each building, except buildings 600, 607, and 637 , each of which have
two. Used oil from the dumpsters is removed on a regular basis for off-site disposal by a

hazardous waste contractor.

2.2.19.2. Physical Setting. Soils in the Maintenance and Administration Areas are

expected to consist

but is expected to be about 300 feet bgs. Groundwater flow beneath these areas is toward the
northwest. The depth to bedrock is unknown but probably ranges from 300 to 500 feet bgs.

2.2.19.3. Previous Investigations. Sampling and analysis of used oil indicates detectable

concentrations of benzene and other VOCs which may be considered hazardous waste

constituents.
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2.2.20. Boiler Blowdown Water (SWMU-47)

2.2.20.1. Site Description. This SWMU has three locations: Buildings 606, 610, and 637
shown in Figure 2-24. Each of these buildings contain boilers which generate steam.
During boiler plant maintenance, the boiler is backflushed during a blowdown that
produces small amounts of blowdown water. Tannic acid, a plant-derived compound, is
used to reduce scale buildup inside the boiler during this process and it gives the blowdown
water a reddish color. Boiler blowdcwn water is discharged from the boiler buildings to the
IWTP.

2.2.20.2. Physical Setting. Soils in the maintenance and administration areas are
expected to consist of mixtures of silt, sand, and gravels. The depth to ground water varies
but is expected to be about 300 feet bgs. Groundwater flow beneath these areas is toward the
northwest. The depth to bedrock is unknown but probably ranges from 300 to 500 feet bgs.

2.2.20.3. Previous Investigations. No previous investigations have been conducted of the

boiler blowdown water.
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3.0 REGIONAL PHYSICAL SETTING

3.1 INTRODUCTION

3.1.0.1. Section 3.0 describes the regional physical setting of N TEAD. Included in this
section are discussions of the geographic setting, geology, soils, hydrology, hydrogeology,
ecology, demography, and land use of the N TEAD area. Most of these topics have been well
documented in previous investigations, particularly in the Groundwater Quality
Assessment Engineering Report to the Tooele Army Depot, Utah, prepared by JMM (JMM,
1988), and the Tooele Army Depot, Preliminary Assessment/Site Investigation Final Draft
Report, Volume I - North Area, prepared by Engineering Science and Technology (EA,
1988). These reports comprehensively assess the regional hydrology, geology, and
hydrogeology of the N TEAD area. Much of the information in the following sections is
taken from the JMM and EA Teports.

3.2 GEOGRAPHIC SETTING

3.2.0.1. North Tooele Army Depot is located in the southern portion of Tooele Valley.
Tooele Valley is bounded on the north by the Great Salt Lake at an elevation of
approximately 4,200 feet above mean sea level (MSL). The eastern border of the valley is
the north-south trending Oquirrh Mountains, which rise sharply from the valley floor at
an elevation of approximately 5,200 feet above MSL to a maximum elevation of 10,350 feet
above MSL. The western border of the Tooele Valley is formed by the Stansbury
Mountains, which reach a maximum elevation of 11,301 feet above MSL. South Mountain,
a relatively low-lying, east-west trending structure, and the Stockton Bar, a Lake
Bonneville Pleistocene depositional feature, bound the valley on the south, separating

Tooele Valley from Rush Valley. The geographic setting of N TEAD is depicted in Figure
2-1

3.2.1. Physiography and Topography

3.2.1.1. Physiography. Toocle Valley is situated in the Lake Bonneville Basin of the
Basin and Range physiographic province. The Lake Bonneville Basin, typical of Basin
and Range physiography, is characterized by alternating, isolated, north-trending, block-
faulted mountains and intermontane basins flanked by alluvial slopes.
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3.2.1.2. Topography. The topography of the Tooele Valley floor is the resuit of coalescing
alluvial fans that were formed by debris eroded from the Oquirrh and Stansbury
mountains. These fans were formed during Pleistocene time when a shallow arm of Lake
Bonneville occupied the area, leaving a series of wave-cut benches and gravel bars along
the margins of the valley. The most prominent example of such a bar is the Stockton Bar, a
low ridge that closes the gap between the Oquirrh Mountains and South Mountain, North
Tooele Army Depot is situated on coalescing alluvial fans (a bajada) formed by alluvium

eroded from the southern portion of the Oquirrh Mountains.

3.2.1.3. The alluvial fans that form the valley floor in the vicinity of N TEAD slope gently
toward the north. As shown in Figure 3-1, the N TEAD topography is characterized by a
gently rolling surface dissected by a series of shallow gullies. The average topographic
gradient in the northern portion of the site is approximately 70 feet per mile, increasing to

about 150 feet per mile at the southern boundary.

3.3 GEOLOGY AND SOILS

3.3.0.1. This section describes the regional geologic setting of Tooele Valley. Geologic
conditions at N TEAD are similar to those throughout the Tooele Valley. Therefore, the

following description of regional geology serves as an introduction to site geology.

3.3.1. Regional Geology

3.3.1.2. The Tocele Valley is bounded by Basin and Range block-faulted mountain on
three sides. The Oquirrh Mountains to the east and South Mountain to the south are
composed primarily of extensively folded and faulted, alternating beds of quartzite and
limestone of late Mississippian, Pennsylvanian, and early Permian age. The
composition of the Stansbury Mountains (west side of the Tooele Valley) is similar to that of
the Oquirrhs, with the exception of the occurrence of Cambrian quartzite. Gravity surveys
and the many faults observed in the valley indicate that the Tooele Valley basin is probably
not a single down-faulted structural depression, but is more likely a com
troughs and ridges caused by several down-faulted blocks (ERTEC, 1982). The geology of
the region is depicted in Figure 3-1.
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3.3.1.3. Tooele Valley is filled with a thick sequence of unconsolidated sediments of
Tertiary and Quarternary Age. The older Tertiary sediments comprise the Salt Lake
Group and consist of moderately consolidated sand, gravel, silt, and clay with an
abundance of voleanic ash (Everitt and Kaliser, 1980). The younger Quarternary
sediments consist of interlayered and unconsolidated sand, gravel, silt, and clay,
including sediments deposited before, during, and after the existence of Lake Bonneville.
The thickness of the valley sediments ranges from a few feet at the margins of the valley to
over 8,000 feet in the north central part of the valley (Everitt and Kaliser, 1980), The contact
between the Tertiary and Quarternary sediments was reported to be between 800 or 900 feet
below the ground surface (ERTEC, 1982),

3.3.1.4. The surface of the alluvium has been shaped by inundations of Lake Bonneville.

Valley topography shows evidence of wave-cut benches and shoreline erosion. The major

lake levels and their dates are as follow (Currey, 1984):

* Stansbury 4500 feet above MSL 23,000 to 20,000 years ago
* Bonneville 5090 feet above MSL 16,000 to 14,500 years ago
* Provo 4740 feet above MSL 14,500 to 13,500 years ago
¢  Gilbert 4250 feet above MSL 11,000 to 10,000 years ago.

The elevation of the ground surface in the N TEAD area ranges from about 4,500 feet above
MSL at the northern boundary to about 3,200 feet on the western boundary.

3.3.1.5. Bedrock beneath the unconsolidated sediments of the Tooele Valley consists of
alternating quartzite and limestone beds similar to the late Paleozoic rocks found in the

Stansbury Mountains, Oquirrh Mountains, and South Mountain.

3.3.1.8. Several potentially active faults were identified in the Toocele Valley by Everitt
and Kaliser (1980); two of these faults are located near TEAD (Figure 3-1). The Oquirrh

he City

east of City
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of Tooele. Evidence of post-Lake Bonneville (less than 18,000 years ago) and post-
Holocene displacement (less than 10,000 years ago) was interpreted from fault scarps south
of Middle Canyon and northward to Bates Canyon and Lake Point. Post-Holocene
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movement was also interpreted from scarps along the Six-Mile Creek fault north of

Grantsville. These faults are the likely result of Basin and Range tectonism.

3.3.2. Site Geology

3.3.2.1. N TEAD occupies the southern portion of the Tooele Valley. The valley £ill
consists of silt, sand, gravel, and cobbles composed of quartzite, sandstone, and limestone
eroded from the Oquirrh and Stansbury Mountain ranges. Based on previous
investigations, geologic conditions beneath N TEAD are similar to those found elsewhere
in the Tooele Valley, with unconsolidated alluvial sediments overlying Paleozoic

limestone, quartzite, and sandstone formations.

3.3.2.2. Alluvial Deposits. The unconsolidated quartzite, sandstone, and limestone

alluvium underlying N TEAD is typical of alluvial fan deposits, consisting of poorly

sorted clayey and silty sands, gravels, and cobbles. Laterai changes in the coarseness of
the granular sediments are apparent across N TEAD. In general, the sediments on the
east and west margins of the Depot are coarse, silty gravels, with some cobbles and
boulders. The coarse-grained layers are composed of fine and coarse gravels with
varying fractions of sands and cobbles, and they comprise aquifer zones when saturated,
By contrast, sediments beneath the central and northern parts of the depot are gilts, fine
sands, and gravels. Soils are typically yellowish brown to grayish orange with varying

amounts of brown, yellow, and orange quartzite and dark gray limestone clasts,

3.3.2.3. Erosion and deposition of the alluvium was influenced by climate, precipitation
rates, and periods of inundation by Lake Bonneville. As a result, the alluvial sediments
have been reworked, and alluvial units that may have been deposited contemporaneously
may not appear to be the same unit. Consequently, lithologic correlation between alluvial
units is difficult. However, continuous fine-grained layers (silty clays and clayey silts)
have been observed in soil borings at N TEAD (JMM, 1988).

3.3.2.4. Six fine-grained layers have been identified during previous investigations at
N TEAD and have been estimated to range from less than 10 feet to more than 70 feet thick.
The fine-grained layers are composed of varying fractions of clayey silt, silty clay, and
silty, fine to coarse sand. Because the permeability of the fine-grained materials is low,

they can act as barriers to groundwater movement. These fine-grained layers are
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believed to be areally continuous, and result in different hydraulic heads between different

water-bearing zones beneath the same location.

3.3.2.5. Evidence of bedding was also identified from seismic refraction surveys
conducted by ERTEC (1982). Three distinct velocity layers were identified and interpreted
to represent colluvium, uncemented conglomerate, and cemented conglomerate in order of
increasing depth. Investigations by JMM (1988) also indicate cemented gravels are
present at N TEAD. Samples frcm deep soil borings revealed cemented gravels at depths
greater than 350 feet below ground surface (bgs) beneath the northern portion of N TEAD
and north of the N TEAD boundary (JMM, 1988).

3.3.2.6. Although the deeper gravels are believed to be cemented, evidence from drilling
indicates that the cement does not completely fill the voids between clasts. Examination of
drill cutting samples from the cemented zones revealed that a rind-like calcareous coating

exists on the surface of many of the gravel clasts.

e

3.3.2.7. Bedrock. Little bedrock i

N m. AT oI A T
. 1

herefore, existing N TEAD
bedrock data are based on investigations at the Industrial Waste Lagoon (IWL) and on
geophysical surveys conducted over the entire N TEAD area. The most significant
bedrock features are a series of limestone and quartzite outcrops located approximately
1,000 feet north of the IWL area, as depicted in Figure 3-2. Borehole and geophysical data
indicate that bedrock in this area occurs as a topographically high, elongated block,
oriented northeast to southwest, with deeper subailuvial flanks extending to the southwest

and southeast.

3.3.2.8. Bedrock beneath N TEAD consists of brown and gray quartzite and blue-gray and

black limestone, Depths to bedrock range from surface outcrops in the northeast corner of

N TEAD to more than 2," 0 feet bgs in the south-central portion of the facility. The depth to
bedrock across N TEAD is shown in Figure 3-2.

3.3.2.9. Tooele Valley has been subjected to many geologic forces throughout history.
Laramide folding during the late Cretaceous, Basin and Range faulting during the
Miocene and Pliccene, and eastward tilting of the Oquirrh Mountains during the Pliocene
and Pleistocene have created multiple fault blocks composed of highly deformed Paleozoic

rocks. In addition to the structural deformation, bedrock has been extensively weathered
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through repeated inundations by Lake Bonneville and silicified and altered by

hydrothermal fluids (Tooker and Roberts, 1970).

3.3.2.10. Fractures measured in the bedrock outcrops during previous investigations were
generally vertical or near vertical with strikes of about 30° to 50° west of north (JMM, 1988).
These directions are approximately perpendicular to the bedding attitudes observed in the
outcrops. Evidence of extensive bedrock fracturing was revealed during previous
investigations (JMM, 1988). Specifically, the dolomite or argillaceous limestone in the
area beneath the IWL and the interbedded sandstone and quartzite at the northwest end of
the bedrock block showed evidence of extensive fracturing. Diamond drill cores of these
beds revealed zones of open fractures and dissclution cavities that appear to have developed
primarily along fracture planes (JMM, 1988). The presence of the open fractures and
dissolution zones combined with the uniform groundwater elevations observed in the
bedrock body during previous investigations suggest that groundwater conditions in the
bedrock are largely controlled by these features {JMM, 1988).

3.3.3. Site Soils

3.3.3.1. Surface soil characteristics in the N TEAD investigation areas reflect the
topographic location and the geologic materials from which they were formed. The soils
consist primarily of gravelly loam, loam, or fine sand that developed in alluvial deposits
or lacustrine sediments. According to unpublished soils maps of the Tooele Valley, the
primary surface soils identified at N TEAD consist of the following soil series (USSCS,
1991):

* Abela

¢ Berent

* Hiko Peak
* Birdow

* Medburn.

3.3.3.2. Soils that develop in semi-arid climates do not develop strong diagnostic
horizons. In general, these soils are deep, well-drained, moderately permeable, and
alkaline (i.e., pH greater than 7). Water and wind erosion potentials for these soils are

considered moderate and slight, respectively. The Abela, Hiko Peak, Birdow, and
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Medburn soil series contain inclusions of other soil type. However, the inclusions are
either intermingled with the main soil type or their area is aereally too small to map
independently. As a consequence, the inclusions are not identified in the major mapping

units.

3.3.3.3. The most important difference between the main soil types and the inclusions is
texture change (particle size). Soil particle size (percent gravel, sand, silt, and clay) is one
of the principal factors determining the chemical and hydraulic properties of soil.
Therefore, it is important that all soil types present at the SWMUs are included in the
background soil sampling program. Table 3-1 provides a detailed description of the
primary soil series and the inclusions found at N TEAD. In addition, the inclusions
found in each soil series mapping unit are identified in Table 3-1. A map of the UUSSCS soil
units present at N TEAD is presented in Figure 3-3.
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3.4.1. Climate

3.4.1.1. The climate of the Tooele valley is temperate and semi-arid is characterized by
limited precipitation, hot and dry summers, cool springs and falls, and moderately cold
winters. The lowest temperatures typically occur in January (monthly mean of 28° F) and
the highest temperatures occur in July (monthly mean of 75° F) (EA, 1988). The mean
annual air temperature at Tooele from 1941 to 1970 was 51 degrees Fahrenheit. The

average growing season (frost free days) is from April 1 through Qctober 25.

3.4.1.2. Because of the location of the continental storm track, most of the precipitation in
the Tooele Valley occurs as snow between the months of October and May. Summers are
generally dry with occasional thundershowers. May is usually the wettest month, and
June through July is the driest period. The greatest amount of precipitation occurs in the
adjacent Oquirrh and Stansbury Mountains, where the average annual precipitation is
more than 40 inches per year. The average annual precipitation at the City of Tooele for the
pericd from 1897 to 1985 was 16.95 inches. At Grantsville, approximately two miles from N
TEAD, the average annual precipitation from 1957 to 1977 was 11 inches (Razem and
Steiger, 1981). Gates (1965) estimated that the average annual precipitation that falls on the
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valley and the mountain precipitation contributed by tributaries to the valley is

approximately 200,000 acre-ft.

3.4.1.3. Classical sea breeze circulation exists in the in the Salt Lake Basin, which
includes the Tooele Valley (EA, 1988). The predominant wind directions in the Tooele
valley, south to north and north to south, are caused by diurnal temperature changes. As
the surface temperature of the land increases during the day, (compared to the temperature
of the lake) the winds generally blow upslope, from north to south, into the valley and
mountains. As the land temperature cools (compared to the temperature of the lake) during
the night, the wind direction reverses and moves downslope toward the lake, from south to

north.

3.4.2. Surface Water Hydrology

3.4.2.1. There are five perennial streams in the Tooele Valley, with a total discharge of
approximately 17,000 acre-feet of water per year (Razem and Steiger, 1981). These streams
originate in the mountains above the Tooele Valley in response to rapid snowmelt and
summer thunderstorms. Two streams originate in the central Oquirrh Mountains at the
eastern side of the valley and enter the valley near Tooele and the other three originate in

the central Stansbury mountains on the western side of the valley.

3.4.2.2. No perennial streams exist at N TEAD; although the western border is cut by the
drainages from South Willow and Box Elder Canyons. South Willow Creek, near the
northwest boundary of N TEAD, is the largest stream in the Tooele Valley with an annual
flow of approximately 4,830 acre feet. Box Elder Wash, in the southwest portion of N TEAD
(south to north), is an intermittent stream that has an annual discharge of approximately
900 acre feet. Except during rare periods of heavy rain or rapidly melting mountain
snowpacks, surface water flow from South Willow drainage or Box Elder drainage does
not occur at N TEAD. The surface water from these drainages are either diverted for
irrigation shortly before or after they leave the canyons or the waters infiltrate directly into

the unconsolidated deposits near the mountain fronts.

3.4.2.3. Artificial drainage systems have been constructed at N TEAD to control storm
runoff. These systems terminate in spreading areas or in natural drainage channels.

Near the industrial area, surface water runoff is to the west and southwest until it reaches
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the central part of the valley, and then it flows in a more northwesterly direction. Runoff
from the area near the former wastewater ditches flows to the west for a few hundred vards

and then follows a northwesterly route.

3.4.2.4. Evapotranspiration. A large portion of precipitation in the Tooele Valley is
transpired by plants and evaporated from soils. Gates (1965) reported a potential annual
evapotranspiration rate of 40,000 acre feet in the Tooele Valley. Potential
evapotranspiration exceeds precipitation in every month except November, December, and
January, leaving about 10 percent of the annual precipitation as potential recharge (JMM,
1988). A more detailed investigation by Razem and Steiger (1981) indicated that

evapotranspiration is approximately 23,000 acre feet per year,

3.5 HYDROGEOLOGY

3.5.1.1. Most of the groundwater in the Tooele Valley occurs in the valley fill deposits and
te a lesser extent in the underlying bedrock. Because the valley fill deposits are generally
coarse-grained, they form a productive aquifer system when saturated. Although little is
known about the water-bearing characteristics of the bedrock aquifer, it is important to the
Tocele Valley hydrogeologic system because it serves as a source of underflow to the

alluvial valley fill along the margins of the Tooele Valley (JMM, 1988).

3.5.1.2. The alluvial aquifer is primarily composed of gravels with major interbeds
consisting of varying amounts of sands, silts, and clays. Although the gravels vary in
composition, they generally consist of quartzite fragments with minor limestone,
sandstone, and igneous fragments. The alluvium ranges in thickness from zero feet at
the basin margin to over 8000 feet in the north central part of Tooele Valley (Everitt and
Kaliser, 1980). At the northern TEAD boundary, the alluvium thickness is approximately
780 feet (EA, 1988).

3.5.1.3. The bedrock aquifer consists primarily of quartzite and limestone of low primary
permeability. However, secondary permeability can be relatively high locally, owing to

the presence of fractures and solution openings in the bedrock (JMM, 1988).
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3.5.1.4. Groundwater conditions vary throughout the Tooele Valley; water table
(unconfined), confined, and artesian conditions have been encountered. The depth to
groundwater ranges from less than 10 feet bgs in northern Tooele Valley (near the Great
Salt Lake) to more than 700 feet bgs along the southwestern edge of N TEAD.

5.5.1.5. Regionally, groundwater originates at recharge areas along the basin margins
and moves inward toward the center of the Tooele Valley. Groundwater flows northward
toward the Great Salt Lake and ascends to discharge areas in the northern parts of the
valley. Recharge zones along the valley margins and upper reaches of the valley are
characterized by downward vertical gradients. Major discharge areas exist north of N
TEAD in the Toocele Valley (e.g., Six-Mile Spring and Fishing Creek Spring).
Piezometers and monitoring wells installed near the northern N TEAD boundary
revealed upward vertical gradients in that area (JMM, 1988). Figure 3-4 shows the

regional groundwater contours in the Tooele and Rush Valleys.

3.5.2 Site Hydrogeology

3.5.2.1. The aquifer system in the N TEAD area is composed of bedrock overlain by an
extensive alluvial aquifer. The bedrock aquifer occurs beneath a relatively small area of
N TEAD, while the remainder of N TEAD and the Tooele Valley is directly underlain by
the alluvial aquifer. While both the alluvial and bedrock aquifers have unique hydraulic
characteristics, they readily communicate groundwater and are, therefore, considered to

comprise a single aquifer system (JMM, 1988).

3.5.2.2. Alluvial Aquifer. The alluvial aquifer consists of saturated alluvium and
lacustrine sediments composed primarily of gravels, with major interbeds of varying
amounts of sands, silts, and clays. The alluvial aquifer ranges in thickness from zero at
the bedroc the IWL area to more than 750 feet near the northern
boundary of N TEAD. Although the alluvial aquifer contains alternating discontinuous
layers of fine- and coarse-grained sediments, it is considered to be a single aquifer system
because no confining layers have been identified from investigations conducted at the
southern end of the Tooele Valley. However, the contrast between the hydraulic
conductivities of the fine-grained and coarse-grained layers is sufficient to maintain
different hydraulic heads between layers beneath the northern area of the Tooele Valley
(JMM, 1988).
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3.5.2.3. Groundwater flow enters N TEAD from the southeast, south, and southwest and
converges beneath the central part of the site. The general direction of groundwater flow
beneath N TEAD is from the south to north. Throughout the southern portion of N TEAD,
groundwater flow patterns are influenced by downward hydraulic gradients. In contrast,
at the northern boundary, the vertical gradients are upward, indicating convergence of
flow from deeper parts of the aquifer in this area. In general, the potentiometric surface is
relatively flat across N TEAD, with a hydraulic gradient of approximately 0.007 foot per
foot (fuft). However, in the vicinity of the bedrock block, the hydraulic gradient steepens

and the flow pattern is considerably altered.

3.5.2.4. The average horizontal hydraulic conductivity of the alluvial aquifer is
approximately 1,500 gallons per day per square foot (gpd/ft 2)or7.1x 102 centimeters per
second (cm/s), whereas the average vertical hydraulic conductivity is approximately 225

gpd/ft 2 02 amy

v 1 a) L
PAIL T .1 X 10 Ciivs,.

ecause of the heterogeneity of the alluvium aquifer, calculated
groundwater velocities range from about 4 feet per year (ft/yr) to greater than 9,800 ft/yr
(JMM, 1988). Based on the vertical hydraulic conductivity values, the average calculated
vertical groundwater velocity ranges from less than 1 ft/yr to 200 ft/year (JMM, 1988). The

average porosity of the alluvial aquifer was estimated to be 25 percent.

3.5.2.5. Bedrock Aquifer. The bedrock aquifer, consisting primarily of low permeability
quartzite and limestone, occurs beneath a relatively small area in the eastern portion of N
TEAD. Although permeability of the bedrock is generally low, strong evidence suggests
extensive fracturing in the bedrock allows for considerable groundwater flow (JMM,
1988). Highly fractured or weathered bedrock yield the highest hydraulic conductivities,
while unfractured bedrock and fractured bedrock with clay-filled, silicified or calcified
fractures have the lowest hydraulic conductivities. With the exception of the IWL area,
there is little information regarding the bedrock aquifer at N TEAD. The hydraulic
conductivity of the quartzite bedrock is estimated at 2,000 gpd/ft 2, Where the bedrock
contains clay-filled fractures, the hydraulic conductivity is estimated to be two gpd/ft2.
The hydraulic gradients in the bedrock block range from 0.02 to 0.09 ft/ft. The horizontal
velocity of groundwater in the bedrock block ranges from less than 10 ft/yr to about 5,500
ft/yr. The average porosity of the bedrock is estimated to be 3 percent.
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3.53. Groundwater Characteristics

3.5.3.1. Sixty-two monitoring wells were installed at N TEAD as part of a Groundwater
Quality Assessment at the IWL (JMM, 1988). These wells and other existing monitoring
wells and water supply wells are also shown in Figure 3-5. A groundwater surface
elevation contour map for N TEAD is also shown in Figure 3-5. This map was created

from groundwater elevation measurements collected in 1987,

3.5.3.2. Groundwater elevations have been measured at N TEAD since about 1982. The
groundwater surface in the alluvial aquifer is characterized by relatively flat gradients,
except in the vicinity of the bedrock block, where gradients steepen considerably.
Groundwater elevations in each of the flat areas have been found to vary about ten feet or
less. A relatively flat groundwater surface is normally indicative of a uniform hydraulic
conductivity within an aquifer. In general, the shape of the alluvial aquifer groundwater
ace reflects the paieotopography of the now buried depositional surface. The
configuration of the bedrock aquifer indicates that the bedrock block readily transmits
groundwater and maintains a very uniform groundwater surface elevation. Historical
water level data indicate that water levels rose in response to record high precipitation in
Utah between 1982 and 1984 (JMM, 1988). Water levels peaked near the end of 1986 and
have gradually declined as precipitation rates have decreased to normal or below normal
levels. Hydrographs presented in the Final Ground-Water Quality Assessment
Engineering Report to the Tooele Army Depot, Utah (JMM, 1988) and water elevation
measurements in the Groundwater Quality Assessment for Tooele Army Depot, Tooele
Utah (ESE, 1991) depict the changes in alluvial and bedrock water table elevations in

response to decreased precipitation.

3.5.3.3. Previous investigations also show that localized perched water tables exist
beneath two sites (i.e.,, TNT Washout Facility and Sanitary Landfill) at N TEAD. In these
areas, perched water tables have been shown to vary in depth from approximately 17 to 180
feet bgs. Previous reports indicate that groundwater perched along these zones will
eventually reach the regional alluvial aquifer (WESTON, 1990)
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3.54. Aquifer Chemistry and Groundwater Use

3.5.4.1. Groundwater Chemistry. Based on extensive water quality analyses, JMM
identified three major, naturally occurring groundwater types at N TEAD (Types 1, 2, and
3), which were differentiated from each other based on the concentrations of major ions
(e.g., caleium, magnesium, potassium, sulfate, chloride, nitrate, fluoride and bicarbonate
(JMM, 1988). These three water types are generally found in specific geographic areas
across N TEAD, although overlap occurs.

3.5.4.2. Type 1 groundwater occurs generally within the alluvial and bedrock aquifers on
the eastern and western portions of the site and reflects the influence of mixing with
recharge waters from the mountains. Type 1 groundwater is characterized as a
bicarbonate water (does not contain dominant cations or anions) that is typical of
groundwater in recharge areas. In addition, sodium concentrations are lower with respect

to chloride comnarad to oth

................ P ser groundw

3.5.4.3. Type 2 groundwater reflects the influence of mixing with more saline water from
the bedrock aquifer and from underflow from Rush Valley and occurs in the northern,
southern, and central portions of N TEAD. It is characterized by higher concentrations of

all major ions, specifically chloride and sodium, than Type 1 groundwater.

3.5.4.4. Type 3 groundwater occurs in the alluvial aquifer north of the N TEAD boundary,
beneath the off-depot area that was investigated by JMM (1988). Type 3 groundwater is
characterized by the highest concentrations of sodium and chloride, calcium, and sulfate.
Type 3 groundwater mixes with geothermal waters to the north of N TEAD and is

considered geothermal groundwater.

3.5.4.5. Groundwater Use. Water supply wells at N TEAD are used intermittently. Data
collected in 1981 indicate that water use at N TEAD was 325,296,000 gallons. During 1981,
domestic water use at N TEAD accounted for approximately 17 percent of total water usage,
and industrial use accounted for the remainder. Approximately 40 percent of total annual
discharge from the Tooele Valley groundwater system is to wells, with the remaining
discharge attributed to springs, evapotranspiration, and underflow to the Great Salt Lake.
Previous reports estimate that N TEAD usage accounts for only 4 percent of water use
within Tooele Valley (JMM, 1988).

3-16




3.5.4.6. Several large irrigation and livestock supply wells are located north of N TEAD.,
These irrigation and stock wells are pumped in the summer months and may affect the

groundwater flow system near N TEAD during this period (WCC, 1986).

3.5.5. Groundwater Contaminant Plume

3.5.5.1. Under the terms of a Consent Decree (Civil C85-C-1080G) filed January 13, 1986, in
the U.S. District Court for the District of Utah, Central Division, the state of Utah required
TEAD to conduct a groundwater quality assessment in the area of the IWL. The IWL
consisted of an unlined evaporation lagoon and several unlined ditches that carried
wastewater for approximately 1.5 miles from outfalls in the Maintenance Area to the
lagoon. From approximately 1965 to 1988, the IWL received wastewater from maintenance

operations, including metal cleaning and stripping, steam cleaning, sand blasting, boiler

plants, dynamometer te

1 Yo o IR S S
______ y dynamonmie T

ow containing oils, solvents, paints,
and photographic chemicals (ERTEC, 1982). The purpose of the groundwater quality
assessment was to define the extent and magnitude of groundwater contaminated by

industrial wastewater leaking from the IWL.

3.5.5.2, Groundwater flow directions in the vicinity of the IWL are generally to the
northwest. As trichloroethylene-contaminated groundwater entered the bedrock
underlying the IWL, the contaminant migration was controlled by hydraulic
conductivities in the bedrock (i.e., extent and amount of fracturing) and downward
vertical gradients. Data from monitoring wells indicate that trichloroethylene
concentrations are generally higher within the bedrock than in the alluvium immediately
adjacent to the bedrock surface, Therefore, the bedrock appears to act as a conduit for the
contaminants until lateral groundwater flow from the bedrock carries them into the

adjacent alluvium.

3.5.5.8. Vertical gradients alsc influenced the shape of the trichloroethylene plume.
Downward seepage beneath the IWL ditches carried the contaminants into the bedrock.
Upward gradients near the northern N TEAD boundary carried contaminants to
shallower depths, effectively limiting the depth of trichloroethylene in off-depot

groundwater.,
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3.6 ECOLOGY

3.6.0.1. The objectives of this section are to identify the plant and animal species that are
found in the N TEAD area and to identify threatened or endangered plant and animal
species that may use N TEAD. The following sections discuss the vegetation, wildlife
habitats, and animal species found in the N TEAD area.

3.6.1. Flora

3.68.1.1. Climate and soil types are the most important factors determining which plant
communities will be found at N TEAD. In general, N TEAD is undeveloped rangeland
and can be classified as an Artemesia Biome. The dominant plant types in this biome are
sagebrush (Artemesia) and saltbrush (Artiplex). Because the climate is relatively
constant, this general classification can be subdivided into smaller groups based on

LAD consist of native, introduced,

vegetation and scil types. The
and ornamental species. In this section, the major soil types found at N TEAD will be used
to discuss the occurrence of flora at N TEAD; however, the occurrence of ornamental

species will not be discussed. No endangered plant species have been identified at N
TEAD.,

3.6.1.2. Abela Soils. The dominant plant species currently found in conjunction with
Abela soils are mountain big sagebrush, rabbitbrush, snakeweed, yellowbrush, cheatgrass,
and bluebunch wheatgrass. The potential plant community in this mapping unit is about
50 percent perennial grasses, 10 percent forbs, and 40 percent shrubs. Plant species
considered important for human or wildlife use in this unit are bluebunch wheatgrass,

bluegrass, mountain big sagebrush, and antelope bitterbrush (USSCS, 1991).

3.6.1.3. Hiko Peak Soils. The dominant plant species currently found most often in
conjunction with the Hiko Peak soils are Wyoming big sagebrush, Douglas rabbitbrush,
Indian ricegrass, and cheatgrass. The potential plant community is approximately 45
percent perennial grasses, 15 percent forbs, and 40 percent shrubs. Plant species
considered important for human or wildlife use in this soil mapping unit are Wyoming

big sagebrush, bluebunch wheatgrass, and Indian ricegrass (USSCS, 1991).
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3.6.1.4. Medburn Scils. The dominant plant species currently found in conjunction with
the Medburn soils are black greasewood, shadscale, bottlebrush, squirreltail, spiny
horsebrush, and seepweed. The potential plant community for this soil mapping unit is
approximately 30 percent perennial grasses, 15 percent forbs, and 55 percent shrubs. Plant
species considered important for human or wildlife use are black greasewood, Wyoming

big sagebrush, bottlebrush, squirreltail, and Indian ricegrass (USSCS, 1991).

3.6.1.5. Birdow Soils. The dominant plant species found to occur in conjunction with the
Birdow soils are basin big sagebrush, bluebunch wheatgrass, rabbitbrush, and basin
wildrye. The potential plant community for this soil mapping unit is about 70 percent
perennial grasses, 10 percent forbs, and 20 percent shrubs. Plant species considered
important for human or wildlife use are basin wildrye, western wheatgrass, and basin big
sagebrush (USSCS, 1991).

3.6.1.6. Berent Soils. The vegetation currently found in conjunction with the Berent soils
is Utah juniper, Wyoming big sagebrush, needieandthread, and cheatgrass. The potential
plant community on this soil mapping unit is an overstory of Utah juniper with about 30
percent cover. Understory vegetation is about 45 percent perennial grasses, 20 percent
forbs, and 35 percent shrubs. Important plant species for human and wildlife use are

needleandthread, Indian ricegrass, and fourwing saltbush (USSCS, 1991).

3.6.2. Fauna

3.6.2.1. N TEAD is inhabited by a variety of animals, including large and small
mammals, insects, birds, amphibians, snakes, and lizards. Some of the more common
residents include mule deer, black-tailed Jack rabbits, desert cottontail rabbits, coyotes,
burrowing owls, horned larks, meadowlarks, and western kingbirds. In addition,
migrating waterfow! use flyways that cross N TEAD. A complete listing of the animal
species found in the N TEAD area, is included in the Installation Environmental

Assessment, Tooele Army Depot, North and South Area, Tooele, Utah Report (IPEC, 1982).

3.6.2.2. Currently, there are two endangered species, the bald eagle and the peregrine
falcon, that may use the N TEAD area. Bald eagles from northern latitudes hunt along
streams and lakes throughout Utah and winter in the Rush Valley, south of N TEAD.

Peregrine falcons have been reintroduced in the marshes along the Great Salt Lake and
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near Timpie Springs Wildlife Management Area in the northern end of the Stansbury
Mountains. Both species may be visitors to the N TEAD area. The ferruginous hawk
Swainson's hawk, and longbilled curlew which are listed as federal and state candidate
endangered species, use the N TEAD area (1991). No other threatened or endangered

animal species have been identified in the N TEAD area.

3.7 DEMOGRAPHY/LAND USE

3.7.0.1. Toocele Valley is predominantly undeveloped, with the exceptions of the cities of
Grantsviile (1991 population 4,500), and Tooele (1991 population 13,887) and occasional
residential developments north of Tooele City. The current population of Tooele County is
26,601 (Tooele, 1991) Grantsville is approximately 2 miles north of the northwest corner of
N TEAD while Tooele is next to the northeast corner of the Depot. Livestock grazing and

limited cultivation predominate in the valley.

3.7.0.2, Except for the City of Tooele, properties immediately adjacent to N TEAD
boundaries are undeveloped. Properties to the north are used for pasture or cultivation;
properties to the west and south are used for rangeland grazing. Properties east of N TEAD
consist of a combination of residential portions of Tooele and undeveloped rangeland
along the lower western slopes of the Oquirrh Mountains. Several gravel pits are also
located southeast of N TEAD along SR 36. Except for the southeastern portion (bounded by
SR 36), N TEAD is bounded on the east by the Union Pacific Railroad right-of-way. The
Tooele Municipal Airport and scattered residential homes are located along the eastern
boundary north to SR 112, which forms the northeastern boundary of N TEAD. The area

northeast of SR 112 is undeveloped except for a construction company and Tooele County
Landfill.
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4.0 FIELD INVESTIGATIONS

4.1 INTRODUCTION

4.1.0.1. The purpose of the Phase I field investigation is to collect the data that is required

to meet the N TEAD RFI objectives. This section contains a summary of th

+
data

(4]

objectives, the sampling rationale, and the field investigation programs that will be used to
implement the Phase I RFI at N TEAD. Field Investigations are planned for 15 of the 20
SWMUs listed in Task Order 4. The following SWMUs were selected for the field
investigation based on the Scope of Work outlined in Task Order 4, the initial site visit,
and interviews with current and former TEAD personnel familiar with the operational
histories of the SWMUs:

SWMU-1 Open Burning/Open Detonation Areas
SWMU-4 Sandblast Areas

SWMU-14 Sewage Lagoons

SWMU-19 AED Demilitarization Test Facility
SWMU-20 AED Deactivation Furnace Site
SWMU-21 AED Deactivation Furnace Building
SWMU-26 DRMO Storage Area

SWMU-29 Drum Storage Areas

SWMU-34 Pesticide Handling and Storage Area
SWMU-37 Contaminated Waste Processing Plant
SWMU-38 Industrial Waste Treatment Plant
SWMU-42 Bomb Wash Out Building

SWMU-45 Stormwater Discharge Area
SWMU-46 Used Oil Dumpsters

SWMU-47 Boiler Blowdown Water.

SWMU-27, SWMU-28, SWMU-39, SWMU-43, and SWMU-44 were not included in the field
investigation because previous site activities, facility design, and eurrent management
practices indicate little potential for contaminant release. Refer to Section 2.0 for a

complete site description and history for each SWMU.




4,1.0.2. In addition to the field investigations at the listed SWMUs, three facility-wide
programs, the background soil investigation, groundwater elevation survey, and field
survey, will be conducted at N TEAD. The background soil investigation program will be
used to develop a data base of inorganic and anion concentrations which represent the
conditions in background soils at N TEAD. Comparisons of inorganic and anion
concentrations from the SWMU-specific soil investi
soils will be made using analysis of variance (ANOVA). The results of these statistical
comparisons will be included in the Phase I RFI report. The groundwater elevation survey
will generate facility-wide water level contour maps for the Phase [ RFI report. The field
survey will be performed to provide location information for data entry and storage in the
USATHAMA Installation Restoration Data Management Information System data base.
The remainder of this section, as outlined below, provides a detailed discussion of the
sampling rationale for each SWMU and the field procedures for each sampling effort and

facility-wide investigation:

* Introduction to the field investigation program (schedule, preparatory field

activities, and record keeping)
* SWMU specific investigations
* Field investigation procedures
* Facility-wide investigations.
4.1.1. Schedule and Personnel

4.1.1.1. The field investigations will be conducted during the late spring and summer of
1992. While the actual start date has not been finalized, JMM believes that inclement or
cold weather could seriously impact the success of the field sampling programs. For this
reason, initiation of field investigations will be dependent upon weather conditions and

will likely begin during May or early June after late spring rain and cold temperatures

.................... f he field investigation

program.
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4.1.1.2. To meet the schedule, JMM will provide five full-time field personnel including a
full-time field operations leader/site safety officer and two sampling teams of two peopie
each (Teams A and B). As depicted in Figure 4-1, one of the two sampling teams will be
devoted to conducting the investigations in the OB/OD areas (SWMU-1), while the other
sampling team will complete the activities at the other SWMUs.

4.1.2, Preparatory Activities

4.1.2.1. Before initiating field work, a series of preparatory activities will be completed to

help insure the efficient operation of each field investigation program. These include:
* Establishing a clean water source according to USATHAMA procedures
* Obtaining site access (badges and vehicle permits) for the field team members

* Conducting orientation meetings that include discussions of fire control and

other N TEAD safety requirements

* Establishing a support facility that includes an office trailer, restroom

facilities, and on-site communications (cellular phones)

* Obtaining utility clearance and excavation permits for all exploration test pit

and soil boring locations

* Conducting a field survey to establish reference locations at each SWMU where

samples will be collected

ubcontractor equipment and material storage

* Constructing a decontamination pad where drilling and sampling equipment

will be steam cleaned.

Each of these preparatory activities is discussed in detail below.

4-3




4.1.2.2. Clean Water Source. The first preparatory field activity will be to sample and
analyze a source of nonchlorinated, nontreated clean water to be used in all field activities
and for decontamination cperations. Because N TEAD water supply well WW-1, is
located upgradient from all known contaminant sources, it has been selected as the clean
water source. Duplicate unfiltered groundwater samples will be coilected from this well
approximately two months before initiation of field activities. These samples will be
analyzed for target compound list VOCs, SVOCs, metals, explosives, PCBs and pesticides,

petroleum hydrocarbons, and selected anions.

4.1.2.3. N TEAD Access. Access procedures have been established by N TEAD and they
will be followed by all JMM and subcontractor personnel. Access to N TEAD is restricted
through two main entrances: the main access gate, which is south of Tooele, and the east
gate, which is east of Tooele. Access through these gates is controlled by N TEAD security.
All JMM and subcontractor personnel will request access to TEAD through the
Environmental Management Office (EMO) which will contact security prior to on-site
arrival. The current contact at the N TEAD EMO is Mr. Larry Fisher. Mr. Fisher will
require the names and social security numbers of all JMM and subcontractor personnel
and vehicle license plate numbers and proof of current registration before requesting
personnel badges and vehicle passes from the security office. Any personnel who are not
U.S. citizens must be granted permission by the Depot commander (i.e.,, Form 3840) for site

access. The N TEAD security office also requires the serial numbers of all recording

equipment such as cameras and tape recorders and will issue permits for their on-site use.

4.1.2.4. Although no field programs are planned for the ammunition area, several wells
included in the groundwater level measurement sampling program are located there.
Additional site access and operating procedures are required for the ammunition area and

are listed below,

* No flame-producing devices (e.g., lighters and matches), firearms, alcoholic
beverages, and photographic equipment (unless preauthorized through N TEAD
security) will be taken into the ammunition area by JMM personnel or

subcontractors.

* All vehicles that pass through the ammunition security checkpoint will

undergo a vehicle inspection and have a portable fire extinguisher.
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* All JMM and subcontractor personnel, vehicles, and equipment in the

ammunition area will be subject to search at any time by N TEAD security.

4.1.2.5. Field Team Orientation. One week before the field work begins, members of the
field team will undergo a general site orientation. This will include an overview of the
project, discussions of potential problems, and a review of N TEAD fire control and safety
requirements. Details of these rubjects are included in Appendix A of the Project Health
and Safety Plan (HASP).

4.1.2.8. USATHAMA Geotechnical Requirements. USATHAMA has developed
geotechnical requirements for drilling, monitoring well construction, data acquisition,
and report preparation. These requirements, which are included as Appendix A to this
document, were used as guidelines for developing the procedures for sampling soils,
sediment, groundwater, and surface water. All field team members will be required to
read the USATHAMA geotechnical requirements presented in Appendix A of this
document before conducting on-site activities and to have a copy of this DCQAP in their

possession during the field work.

4.1.2.7. Support Facilities. One of the first field activities will be establishing a support
facility which includes an office trailer, restroom facilities, and cellular phone
communication. The office trailer will consist of a 10-foot by 44-foot mobile trailer placed
in either the administration or maintenance areas at a location approved by N TEAD.
N TEAD will provide connection for electrical power for the office trailer. The trailer will
remain on site throughout the duration of the field program (approximately four months).
In addition to the office trailer, a Port-O-Potty will be set up at the same location as the office
trailer. A subcontractor will supply and service the Port-O-Potty facility and require site
access on a weekly basis. Throughout the field program, three ceilular telephones will be
used for on-site and off-site communications. Both the field operations leader/site safety

officer and both sampling crews will be equipped with cellular telephones.
4.1.2.8. Utility Clearance and Excavation Permits. Al sites where drilling or test pit

excavation is planned will be cleared for underground utilities prior to any field work by

N TEAD personnel. N TEAD requires an excavation permit for all subsurface
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investigations. The permit will be prepared by JMM with assistance from the EMO and the
N TEAD facility engineer.

4.1.2.9. Topographic Field Survey. Geotechnical map data for the USATHAMA IRDMIS
database will be obtained from each SWMU included in the field sampling program
(excluding SWMU-46 and SWMU-47) by surveying at least one reference location before
field sampling is conducted. At each sampling location, the surveyed reference location
will be used to determine the state plane coordinates for each sampling location. A more
extensive discussion of the topographic field survey is included in Section 4.3 of this
document. A complete discussion of the IRDMIS sample location requirements is included

in the Project Data Management Plan (DMP).

4.1.2.10. Equipment Staging Areas. To provide adequate space for subcontractor
equipment storage, a small equipment staging area will be needed at the same general
he JMM office trailer (in the Administration or Maintenance Areas) and also
in the vicinity of the OB/OD Areas (at the southwest corner of the Depot). Soil sampling
activities in the Administration and Maintenance Areas are generally limited to the top
several feet of soil. For this reason, the amount of equipment needed to drill to those depths
will not require a large storage area. However, sufficient area to park a tandem axle truck
and trailer and stage several dozen 55-gallon drums will be needed. Simiiarly, in the
OB/OD Areas, the equipment staging area will need to accommodate several large trucks

and trailers and also allow room to stage several dozen 55-gallon drums.

4.1.2.11. Decontamination Pad. The decontamination pad will be constructed in the
OB/OD equipment staging area from flexible 40-mil thick high-density polyethylene. The
polyethylene will be set over a sloping sand base that drains to a sump at one end. The pad
will be large enough to accommodate the largest on-site vehicle that could require
decontamination. Decontamination will be conducted using a high-pressure steam/hot
water cleaner. Decontamination water that collects in the sump will be pumped to 55-
gallon drums for storage and eventual disposal.  Discussions of equipment

decontamination and waste handling procedures are included in Section 4.3.
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4.13. Documentation and Record Keeping

4.1.3.1. Proper documentation and record keeping of all activities performed at N TEAD
will be kept throughout the duration of the Phase I RFI field investigation. Records will be
kept on activity specific forms in 3-ring bound notebooks and in individual field notebooks

that consist of hard-bound surveyors type field books.

4.1.3.2. Site Log Book. A site log book will be kept at the field operations office.
Information concerning daily operations and any changes to the CDQAP during the field
program will be recorded daily in the site log book (e.g., on-site personnel, weather
conditions, and work completed). Copies of the site log books will be included as an
appendix to the Phase 1 RFI Report. The field operations leader/on-site safety officer will
be responsible for completing the site log book. An example of the site log book form is
included in Figure 4-2.

4.1.3.3. Field Books. Each member of the field investigation team will be issued a bound,
surveyor type field book. All field entries will be made in ink. Corrections will be made
by drawing one line through the incorrect entry, entering the correct information, and
initialing and dating the change. The field team members will be responsible for
entering logs of daily activities in these field books. Types of information entered will

include;

* Equipment calibration records
* Field parameter observations
* Date/time of sample collection
*  Water levels

¢ Start times

* Location of sampling times

* Weather conditions

* Description of deviations from sampling plans
* Personnel present

*  Visitors

* Depth of sample

* Sample descriptions
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* Sample designations

* General observations.

4.1.3.4. Activity-Specific Forms. In addition to the general record keeping described in
the proceeding paragraphs, a series of activity-specific forms will be used to document

specific field activities. These include:

* Test Pit Excavation Log (Figure 4-3)

* Soil Boring Log (Figure 4-4)

* Groundwater Sampling Log (Figure 4-5)
* Chain of Custody Forms (Appendix B)

Additional activity-specific forms for sample handling, labeling, and cther information

are included in Section 6.0 of this document.

4.1.3.5. In addition to the written documentation, a photographic record of each field
activity will be made. Test pit excavations will be photographed with a placard indicating
the test pit designation prior to backfilling. Soil boring and surface soil sampling
locations at each SWMU will also be photographed. Photographs wiil be taken of the
geophysical survey, groundwater sampling, and other activities. Selected photographs
which are illustrative of the various field investigation programs will be included in the
Phase I RFI reports.

4.2 SWMU-SPECIFIC INVESTIGATIONS

4.2.1. Overview

4.2.1.1. This section discusses the RFI data objectives and sampling rationale for each of
the 15 SWMUSs included in the field investigation and identifies the technical approach
(field programs) that will be used to meet the RFI objectives. This information is also
summarized in Table 4-1. A summary of all the samples that are to be collected during this

RF1 is provided in Appendix C.

4.2.1.2, The type of data required to meet the RFI objectives is SWMU specific, and is

dependent on the materials that were handled and the past and present operations at each
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PROJECT NO. 2942.0120

TEST PIT EXCAVATION LOG
James M. Montgecmery, Consuiting Engineers, Inc.
TEST PIT LOG: TP
DATE EXCAVATED:
TIME EXCAVATION BEGAN:
WEATHER CONDITIONS:
LOCATION OF TEST PIT REFERENCE POINT;:
Feet NS
Feet EW
of Survey Ref.
Orientation =
Total Depth =
Length =
0 —
- 2 —
Q
(1] -
L
€ 4
s -
i
(=] —
8 _|
-
" —l\
SAMPLE
LOCATION uscs
SAMPLE NO. (ft.) SOIL TYPE SOIL DESCRIPTIONS HNU READINGS
Comment:
@ N TEAD RFI FIGURE 4-3 )




29420120

PROJECT NO.

f

JAMES M. MONTGOMERY, CONSULTING ENGINEERS, INC. PAGE

BORING No.\

SOIL BORING LOG

LOCATION of Soil Borings

FeetN.S.
Feet E.W

of Survey Ret.

QF

LOG SHEET NUMBER (Bore/page no.)
GEOLOGIST
DATE
DRILLING
DRILL RIG
BORING DIAMETER
TYPE OF SAMPLE

ONTRACTOR

FLUID LEVEL DATE STARTED

TIME
DATE DATE FINISHED
HOLE DEPTH

SAMPLE
INTERVALS
BLOWS
PER 6 IN.
UsCs
SYMBOL
MUNSELL
COLOR
*sGRAVEL
GRAVE|

%SAND

%oFINES

LITHOLOGIC FID/PID

READING
DESCRIPTION OR COMMENT

GRAPHIC
LOG
DEPTH
IN FEET

o

JNM
@ N TEAD RFI

FIGURE 4-4
J




PROJECT NO. 2842.0120

GROUNDWATER SURFACE WATER SAMPLING LOG
James M. Montgomery, Consulting Engineers, inc.

Sampte Location Surtace Water/Groundwater Log Number
(Use: Well namesLog number)
Sampling Personnel Date Weather
MEASUREMENT SUMMARY -
Calculated Purge Volume gallons TotalDepth_ Borehole Diameter
Depth to water Time Measuring point
Final pH Final SC Final Temp(°C)

SAMPLING SUMMARY:;

Casing evacuated with: Dedicated Pump ___ Paortable Submersible Pump Bailer
Pump Started Pump Stopped __ Total gallons [ndividuat Sampie Container
Time pH SC Temp Flow rate (gpm) Comments

INSTRUMENTATION: pH Meter: Crion [J Cole-Parmer 0  Calibration Buffers: 4 (] 70 100

Specific Conductivity Meter: Markson [0 YSI[J Standard Solution umhos/cm

SAMPLES COLLECTED AND TIME: Filtered Metals Pesticides Herbicides Cyanide
VOCS Dioxins/Furans Nitrate/Nitrate and Phosphate
SVOCS TRPH Anions Explosives

N TEAD RFI FIGURE 4-5
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SWMU. One or more of the following sampling programs will be conducted at each
SWMU to meet the data objectives of the RFI:

* Surface soil sampling

* Sub-surface soil sampling
* Groundwater sampling

* Surface water sampling

* Sediment sampling.

4.2.1.3. Both judgmental and random sampling procedures will be used to determine
where surface and/or subsurface soil samples will be collected. When following
Judgmental sampling procedures, field personnel determine the actual sample locations.
This technique will be used for surface soil, subsurface soil, and sediment sampling
locations.  Criteria for selecting sample locations will inciude obvious signs of
contamination (i.e., ground staining) and areas where contaminant accumulation would

be expected (i.e., high use areas).

4.2,1.4. Random sampling procedures will be used only in conjunction with sampling
grids for determining surface and near-surface soil sampling locations, This technique
will be employed at two of the SWMUs (SWMUs-26 and -29) included in the investigations.
Random numbers will be generated to identify the sampling location within a grid space.
The type of procedure that will be used during soil sampling is SWMU-specific and is
discussed in more detail in the following portions of Section 4.2. Detailed descriptions of

field sampling procedures are included in Section 4.3.

4.2.2. Open Burning/Open Detonation Areas (SWMU-1, -1a, -1b, -1¢, -1d}

4.2.2,1. SWMU five separate subareas where hazardous materials have been

treated or disposed of. These include:

* Main Demolition Area (SWMU-1)

* Cluster Bomb Detonation Area (SWMU-1a)
* Propellant Burn Pad (SWMU-1b)

* Trash Burn Pits (SWMU-1¢)

*  Propellant Burn Pans (SWMU-1d)
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The first four of these subunits were identified by previous investigations and included in

the RI work plans prepared by E.C. Jordan (Jordan, 1990b). Since the preparation of those
work plans, a fifth subarea (the Propellant Burn Pans) has been added to SWMU-1. All
five of these subareas are included in the field investigations of the OB/OD Areas.

4.2.2.2. Data Requirements. Based on a review of available information regarding the

OB/OD areas, the following data are necessary to satisfy the objectives of the Phase I RFI:

Confirm the locations of the Cluster Bomb Detonation Area (SWMU-1a) and
Propellent Burn Pad (SWMU-1b)

Estimate the areal distribution of contaminants in the Main Demolition Area
(SWMU-1), the Trash Burn Pits (SWMU-1¢), and the Propellant Burn Pans

(SWMU-1d).

fitha ainhnsnnne il
1 L.

[=]

Quantify contaminant source concentrations at eacl

OB/OD areas.

Estimate the vertical distribution of contaminants in soils at each of the

subareas

Assess the potential for contaminant transport by surface water flow in Box

Elder Wash where it passes through the OB/OD areas.

4.2.2.3. Technical Approach. To satisfy the data requirements, sample locations in the

OB/OD areas will be determined judgmentally. A series of investigative techniques will

be

sed

=g

support this a

Interpretation of historical burial photographs

Conducting ground truthing activities (field observations) to confirm locations
of GB/OD sites

Clearing unexploded ordnance (UX0)
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* Geophysical surveying

* Excavating and sampling of test pits

* Drilling and sampling deep soil borings to 100 feet

Collecting shallow surface soil samples

4.2.24. Main Demolition Area (SWMU-1), Cluster Bomb Detonation Area (SWMU-1a),
and Propellant Burn Pans (SWMU-1d). Because the Main Demolition Area, Cluster Bomb
Detonation Area, and Propellant Burn Pan Areas are located near each other in SWMU-1,
these areas will be investigated by the same program. Analysis of historical aerial
photographs indicates the presence of many trenches in the Main Demolition Area which
are now obscured by more recent site activities. The aerial photographs aiso indicate the
presence of numerous craters in portions of the Main Demolition Area and Cluster Bomb
Detonation Area. Since the Propellant Burn Pan Area is relatively new, this subarea does
not appear in any of the historical aerial photographs. Based on the aerial photographs,
areas of past activity will be located in the field by ground truthing. After the potential
source areas are identified, 125 test pits (approximately 2 x 8 x 5 feet) will be excavated and
sampled in the areas of historical activity as well as in areas that are currently active.
Test pits will be located to provide general coverage of conditions within the three subareas.
Test pits will be located to examine the nature of contaminants in potential source areas
and around the outside perimeter of these areas to investigate the areal extent of
contamination. A total of two soil samples will be collected from each test pit (250 total).
All samples will be analyzed for target compound list (TCL) explosives, metals, and
anions, and eight samples will be selected for explosive reactivity tests. Sample collection

criteria are discussed in Section 4.3.3.

4.2,2.5. In addition to the test pits, a total of five 100-foot soil borings will be drilled and
sampled in these three subarea to evaluate vertical contaminant migration. These borings
will be located where there is a potential for downward contaminant migration in the
vicinity of contamination source areas and where infiltration of surface water runoff may
act to transport contaminants. These borings will be located to provide general coverage of

the three subareas. Three of the deep borings will be located in the Main Demolition Area
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while one each will be located in the Cluster Bomb Detonation and Propeilant Burn Pan
Areas. Specific drilling and sampling methods are discussed in Subsections 4.3 of this
document. A total of seven soil samples will be collected from each boring (35 total). The
sample collection intervals will be spaced so the entire length of the borehole is
represented. Sample collection criteria are discussed in Sections 4.3.3. and 4.3.4. All
samples will be analyzed for explosives, metals, and anions, and five samples will be

selected for explosive reactivity testing.

4.2.2.6. Propellant Burn Pad (SWMU-1b) and Trash Burn Pits (SWMU-1c). Since
SWMU-1b and SWMU-1c¢ are located in the same vicinity, the field investigation program
will be conducted to cover both areas. This program, which is similar to that at the other

OB/OD areas, will consist of the following elements:

* Analyze historical aerial photographs to identify the locations of burial pits and

other areas of activity

burial area

* Conduct a field survey to locate each burial area as indicated by the composite

map

* Confirm burial area locations through geomagnetic and terrain conductivity

geophysical surveys

* Excavate and sample 30 test pits in burial areas which are potential sources of

contamination

* Drill and sample three 100-foot deep soil borings through potential source areas.

4.2.2.7. Locations of old burial sites and other areas of activity in the Propellant Burn Pad
and Trash Burn Pit areas will be located using a slightly different approach than at the
other OB/OD areas. A detailed composite aerial photograph-based map will be developed
for use in conjunction with field surveying techniques to locate old burial pits and

trenches. Because of distortions in the historical aerial photos, computerized rectification
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of photoimages will be necessary for development of an accurate base map. Once the
rectified base map is developed and survey reference points verified in the field, field
survey methods will be used to locate the old burial pits and trenches. Both geomagnetics
and terrain conductivity geophysical surveys will be used to confirm the locations and
determine the areal extent of the old burial areas. The geophysical survey methods are

presented in Section 4.3.2.

4.2.2.8. A total of 30 test pits (approximately 2 x 8 feet) ranging from 5 to 8 feet deep will be
excavated through the old burial areas to examine the nature of buried materials. Test pit
locations will be based on the results of the rectified base map and geophysical surveys.
Two soil samples will be collected from each test pit (60 total) and all samples will be
analyzed for explosives, metals, and anions. Eight samples will be selected for explosive

reactivity analysis. Soil sample collection criteria are presented in Section 4.3.3.

4.2.2.9. Three 100-foot deep soil borings will be drilled in the Propellant Burn Pad and
Trash Burn Pit Areas, to evaluate vertical contaminant migration. Because these areas
are within a southward-sioping valley, the deep soil bering,
of the valley. One soil boring will be positioned at the head of the valley where the
Propeilant Burn Pad was located, the second soil boring will be drilled near the mid-point
of the valley where historic aerial photographs indicate the presence of a large burial pit,
and the third soil boring will be located near the base of the valley in the vicinity of the
Trash Burn Pits. A total of seven soil samples will be collected from each soil boring (21
total). The sample collection intervals will be determined by the field personnel and will
be spaced so the entire length of the borehole is represented. Sample collection criteria is
presented in Sections 4.3.3. and 4.3.4. All samples will be submitted for analysis of
explosives, metals, and anions, and three samples will be selected for explosive reactivity

testing.

4.2.2.10. Box Elder Wash. To evaluate whether the OB/OD activities in the southwest
corner of TEAD have released contaminants that may be transported by surface water in
Box Elder Wash, six surface soil samples will be collected from this drainage. These

samples will be taken at the following locations:
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* At two tributary locations where Box Elder Wash enters N TEAD

* At the confluence of these two tributaries adjacent to the Main Demolition Area

and the Propellant Burn Pan Area
* At alocation adjacent to the Trash Burn Pits
* At two locations downstream from the OB/OD areas.

The sample collection locations will be determined by the field personnel. Procedures for
sample collection are described in Sections 4.3.4. All six of these samples will be analyzed

for explosives, metals, and anions.
4.2.3. Sandblast Areas (SWMU-4)

4.2.3.1. Data Requirements. As discussed in Section 2.0, there are three Sandblast Areas
in the Maintenance Area of N TEAD. Other than the analysis of used sand

discussed in Section 2.0, there have been no previous environmental investigations of the
sandblast areas. Because analysis of spent sandblast media suggests this material may be
a hazardous waste, samples will be collected to determine if there has been a release of

contaminants to nearby surface soils and surface water runoff areas.

4.2.3.2. Technical Approach. Up to six soil samples (total) will be collected from nearby
surface soils and surface water runoff pathways. Sample locations will be determined
Judgmentally by the field sampling team, Two surface soil samples are designated for
each of the three spent sandblast media collection points. The locations of the media
collection points are shown in Figure 2-5. However, because the ground surface in the
vicinity of the sample collection points is covered by concrete slabs and surrounding areas
are paved (Figure 2-5), flexibility with regard to sample locations is necessary. Therefore,
the actual number of samples and sample locations will be determined by the field
sampling team. The sampling team will provide written rationale regarding the selection
of sampling locations. Sample collection procedures are outlined in Sections 4.3.4.
Samples collected from the Sandblast Areas will be analyzed for VOCs, SVOCs and
metals.
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4.24. Sewage Lagoons (SWMU-14)

4.24.1. Data Requirements. The sewage lagoons have been identified as a possible
source of groundwater contamination by previous investigations. Although groundwater
data is available in the vicinity of the sewage lagoons, the impact on groundwater quality
from these lagoons is not understood. Data required to assess impacts of the sewage

lagoons consist of:

* Characterizing the composition of contaminants present in the surface water

and sediment in the sewage lagoons

* Characterizing the groundwater quality upgradient, cross gradient, and

downgradient of the sewage lagoons

4.2.4.2. Technical Approach. Two samples of both surface water and sediment from the
active sewage lagoon (Sewage Lagoon 1) will be collected to assess whether the sewage
lagoon is a groundwater contamination source. Approximate surface water sample
locations as shown on Figure 2-6, are located near the central portions of the active sewage
lagoon to provide an indication of the general conditions present in the lagoon. The
sediment sample will be collected near the inflow where sediments are likely to
accumulate. The surface sediment sampling procedures are outlined in Section 4.3.5. All
surface water and sediment samples will be analyzed for VOCs, 8VOCs, metals, and
anions. In addition, the two sediment samples will be analyzed for TCLP, VOCs, SVOCs,

metals, and anions.

4.2.4.3. To confirm the presence or absence of contaminants downgradient of the sewage
lagoon and to determine if the contaminants originate from the sewage lagoon or from
other upgradient sources (e.g., the sanitary landfill), two rounds of groundwater sampies
will be collected from existing wells: N-134-90, B-1, N-135-90, N-117-88, and A-2 (Figure
2-6). Groundwater sampling procedures are discussed in Section 4.3.6. The groundwater
quality in these wells will be compared with the sewage lagoon sediment and surface water
samples to assess contaminant contributions from the lagoon. Groundwater samples will
be analyzed for VOCs, SVOCs, metals, anions, and TRPH.
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4.2.5. AED Demilitarization Test Facility (SWMU-19)

4.2,5.1. Data Requirements. No previous environmental investigations have been
conducted at the AED Demilitarization Test Facility. Therefore, to meet the objectives of
the Phase I RFI, the field investigations will be used to determine if there has been a release
of contaminants to surface soils at the site. Contaminant releases could have occurred at
several locations where demilitarization test activities were conducted and from Building

1376 where wash water or another spilled liquid is shown in historical aerial photographs.

4.2.5.2. Technical Approach. Twelve surface soil samples located judgmentally will be
collected from the AED Demilitarization Test Facility. The general proposed locations,
which are shown in Figure 2-7, are sited to provide general coverage of the facility.
Specifically, four surface soil samples will be collected from the southeast end of building
1376 where historical aerial photographs show a liquid is present. One of these samples

down-hill from th

11 ITOM Tne Conce

will be collected immediatel

]

the two doors (one

—_—

per door). Two surface soil samples will be collected from a depression at the toe of a
revetment south of the southeast end of Building 1376 where surface water may tend to pond.
The remaining eight surface soil samples will be taken from test areas within the
revetments at this facility and from an open area south of the facility where blast
propagation testing has been conducted. A minimum of one sample will be collected from
each of the test areas. The actual surface soil sample locations within these test areas will
be determined by the field personnel based on observations made at the time of sampling.
Samples may come from AED test areas, from stained or disturbed soils outside of
buildings, or from other areas where indications of possible surface soil contamination
are present. All soil samples will be anaiyzed for explosives, SVOCs, metals, and anions,
and two of the samples will be selected for explosive reactivity testing based on field

observations.

42.6. AED Deactivation Furnace Site (SWMU-20)

4.2.6.1. Data Requirements. With the exception of the analysis of baghouse dust, no
previous investigations have been conducted at the AED Deactivation Furnace Site.
Because metals were found in the baghouse dust and a release occurred at a facility with
operations similar to SWMU-20 (the Deactivation Furnace Building (SWMU-21); see

Section 2.2.5.), a contaminant release may have occurred at this facility. To determine if
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there has been a release, surface soil samples will be collected from around the perimeter of

the AED Deactivation Furnace Site and potential wash water runoff areas.

4.2.6.2. Technical Approach. A total of 20 surface soil samples will be collected from the
perimeter of the AED Deactivation Furnace Site. The proposed sample locations are shown
in Figure 2-8. The actual sample locations will be determined judgmentally in the field by
the sampling personnel. Surface soil sample collection procedures are discussed in
Section 4.3.4. All soil samples will be analyzed for total metals, and two samples will be
selected for TCLP metals analysis, Samples for TCLP metals will be selected based on the
results of total metals analysis. The samples with the highest concentrations of total
metals will be selected for TCLP analysis. For the other analyses, those samples which the
field personnel judge, based on visual observations and flame ionization detector/
photoionization detector (FID/PID) readings to have the greatest probability of having
hazardous waste characteristics will be submitted for analysis. In the absence of obvious
contamination, samples for TCLP analysis will be selected from areas with the heaviest

site usage (i.e., most active sites).

4.2.7. Deactivation Furnace Building (SWMU-21)

4.2.7.1. Data Requirements. The only previous investigations that have been conducted
at the Deactivation Furnace Building have been limited to the analysis of dust collected
from the floor under a conveyor and the analysis of baghouse dust. Metals and cresols
were detected in the baghouse and floor dust. Because several compounds were detected in
the dust and no environmental information is available for this site a surface soil

investigation will be conducted to determine if there has been a release from this facility.
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in Figure 2-9, the field sampling team will have flexibility in selecting the actual sample
locations based on judgment and observations at the time of sampling. Samples will be
analyzed for SVOCs, metals, PCDDs, and PCDFs. Two samples will be selected for
hazardous waste characterization according to TCLP analyses. Criteria for TCLP sample
selection is available in Section 4.2.6.2. Surface soil sample collection procedures are

discussed in Section 4.3 .4.
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4.2.8. DRMO Storage Yard (SWMU-26)

4.2.8.1. Data Requirements. Although no previous sampling has been conducted in the
DRMO Storage Yard, analyses of historical aerial photographs and past waste
management handling practices indicate that a site investigation is required to meet the
objectives of the Phase I RFI. An extensive soil sampling program has been developed to

determine whether past waste handling practices have released contaminants to the

surface and near-surface soils.

4.2.8.2. Technical Approach. The sampling program at this SWMU will provide general
areal coverage of the entire DRMO Storage Yard while atlowing flexibility in selecting
actual sample locations. This approach consists of a combination of random and
judgmental sample selection criteria. The sampling process consists of the following

elements:

* Establishing a sampling grid that covers the entire DRMO Storage Yard as
indicated in Figure 4-6

* Collecting 45 surface soil samples from stained areas or randomly picked

locations in the sampling grid spaces
* Drilling a soil boring to approximately three feet bgs at each sample location

* Collecting a total of 15 shallow subsurface soil samples (approximately three
feet bgs) from borings where there is evidence (i.e., discoloration, FID/PID

readings above background) of subsurface contamination.
* Analyze all soil samples for VOCs, SVOCs, pesticides/PCBs, and metals.

4.2.8.3. The sampling grid, as shown in Figure 4-6, will be constructed using 150-foot
spacing between grid lines. Sample locations within the grid spaces selected for sampling
will be determined by two different methods. In those grid spaces where ground staining is
observed, scil samples will be collected from the stained areas. If there are no obvious
signs of contamination, the sampling location will be determined with a random number.

A random number between 0 and 1 will be produced by a random number generator. The
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maximum north and east cell dimension (150 feet) will be mulitiplied by the random
number, The resulting products will represent distances which will be measured from the

southwest corner of each cell to define the sample location.

4.2.8.4. Each surface soil sample location (45 total) will be flagged in the field at the time
of collection. These flags will be used to locate the subsequent soil boring that will be
drilled to approximately three feet below the ground surface. Soil samples (15 total) will be
selected from those borings that encounter evidence of subsurface contamination. All soil

samples will be analyzed for VOCs, SVOCs, and metals. The surface and shallow

subsurface soil sampling procedures are presented in Section 4.3.4.
4.2.9. Drum Storage Areas (SWMU-29)

4.2.9.1. Data Requirements. As indicated in Section 2.2.10 of this document, a review of
the remedial investigation data from the drum storage areas indicates that a limited
number of surface soil samples were analyzed. Analyses of aerial photographs reveal that
the soils in several areas where drums were staged have not been sampled. To meet the
objectives of the Phase I RF1I, additional surface and subsurface soil data are needed to

better quantify potential contamination source areas at this SWMU.

4.2.9.2. Technical Approach. The sampling program developed for this SWMU will
provide general coverage of the areas where drums were known to have been stored while
allowing flexibility in selecting actual sample locations. The approach consists of a

combination of random and judgmental sampling according to the following program:

* Establishing a sampling grid in areas where historical aerial photographs and

observations by persons knowledgeable with the site indicate drums were stored

* Randomly selecting 27 shallow boring locations in the sampling grid spaces,
Drilling and collecting a surface (0 to 1 ft bgs) and a shallow subsurface soil
sample (3 to 5 ft bgs) in each borehole

* Drill 10 five-foot deep soil borings in lowlying areas where precipitation runoff
would tend to accumulate or flow, and collect a surface (0 to 1 ft bgs) and a

shallow subsurface (3 to 5 ft bgs) soil sample per borehole.
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4.2.9.3. A grid with 100-foot spacing covering the area where drums were stored, as shown
in Figure 4-7, will be used to determine the 27 shallow soil boring locations. If any cbvious
signs of soil contamination are indicated within each grid space, these soils will be
sampled. If no signs of contamination are present, the sample locations within each grid
space will be picked randomly by multiplying the maximum grid dimensions (100 feet) by
a random number between 0 and 1. The resulting products will be used to measure
distances north and east of the southwest corner of each sampling grid space to define the
sampling location. At each location, a five-foot deep soil boring will be drilled and
sampled. A soil sample will be collected from 0 to 1 foot bgs from each borehole (27 total) for
analysis of less mobile chemicals (i.e., metals and pesticides). In addition, one soil
sample from each soil boring will be collected at depths of three to five feet bgs for metals,
pesticides, VOCs, SVOCs, and TRPH analysis. These samples will be used to evaluate
contaminant migration or evaluate whether surface soil has been buried during grading

activities. Surface and shallow subsurface soil sampling procedures are described in
Section 4.3.4.

4.2.9.4. Ten shallow soil borings will be drilled in areas that may be contaminated by
surface water runoff from the Drum Storage Areas. The borehole locations will be
positioned at topographic low areas, in drainage ditches, and in areas where spills onto the
asphalt surface of the Drum Storage Area may have collected or run off. The exact
locations of these shallow soil borings and samples will be determined judgmentally in
the field by the field sampling team based on on-site observations. A shallow and a deep
soil sample will be collected from each borehole. All 20 samples will be analyzed for

metals and pesticides, and the 10 deep samples will be analyzed for VOCs, SVOCs and
TRPHs.

awe 107 L ELBLIGL

4.2.10.1. Data Requirements. Available information indicates that this SWMU has
operated as a pesticide/herbicide handling and storage facility since the 1940s. Although
present waste management practices conform to recommended guidelines, it is possible
that in the past, contaminants were released to the surface soils in the vicinity of this
facility. To meet the objectives of the Phase I RFI, surface soil samples will be collected

from around SWMU-34 to determine if a release of contaminants has occurred.
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4.2.10.2. Technical Approach. A total of five surface soil samples wiil be collected from
the Pesticide Handling and Storage Area. As shown in Figure 2-15, four of the samples
will be located around a concrete slab on the south side of the building where pesticides and
herbicides are handled and the fifth surface soil sample will be collected from beneath a
small outfall pipe that drains surface water from the pad. Actual sample locations will be
determined in the field by the field sampling team based on observations at the time of
sampling. All samples will be analyzed for pesticides, herbicides, and metals. Surface

soil collection procedures are outlined in Section 4.3.4.

4.2.11. Contaminated Waste Processor (SWMU-37)

4.2.11.1. Data Requirements. Waste management practices at the Contaminated Waste
Processor (CWP) indicate the potential for a release of metals, SVOCs, PCDDs and PCDFs

to the surrounding surface soil:

fivng ~Af +hn DL~
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To satisfy th ectives of the Phase I R

J
samples will be collected from around the CWP,

4.2.11.2. Technical Approach. Twenty surface soil samples will be collected from areas
around the CWP. Preliminary sample locations are shown in Figure 2-16. Actual sample
locations will be determined judgmentally by the field sampling team. However, in the
absence of visible contamination, four of the surface soil samples will be collected along
the outside perimeter on each side of the facility. In addition, four surface soil samples
will be collected around the staging area. All samples will be analyzed for metals, SVOCs,

PCDDs and PCDFs.

4.2.12, Industrial Waste Treatment Plan (SWMU-38)

4.2.12.1, Data Requirements. According to available information, it is suspected that
windborn granular activated carbon originating from open shipping containers stored at
the IWTP may have contaminated the surface soil along the west side of this facility. To

meet the Phase I RFI objectives, these surface soils will be sampled to determine if

contamination is present,.

4.2,12.2. Technical Approach. A total of five samples will be collected from the Industrial

Waste Treatment Plant. The proposed sample locations are shown in Figure 2-17. Four
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samples will be coliected from surface soils along the west side of the plant where the
activated carbon was released. Actual sample locations from this area will be determined
judgmentally by the field sampling team. Soil samples will be analyzed for VOCs,
SVOCs, and metals. One sample of spent granular activated carbon will also be collected.
The sample will be collected directly from the shipping container where the spent carbon is
stored. The sample of spent carbon will be analyzed for VOCs, SVOCs, metals, and TCLP
characteristics (VOCs, SVOCs, and metals). The surface soil and spent carbon sampling

procedures are outlined in Section 4.3.4.
4.2.13. Bomb Wash Out Building (SWMU-42)

4.2,13.1. Data Requirements. Data generated from investigations conducted by the N
TEAD EMO indicate that a release of contaminants to surface soils which received wash
water from the facility may have occurred. To confirm that a release has occurred and to
characterize the lateral distribution of contaminants that were released, an extensive field
investigation of surface and shallow subsurface soils will be conducted. The specific data

requirements are;

* Further delineate the distribution of contaminants in the surface and
subsurface soils beneath the ditch and former holding pond area adjacent to the

concrete flume

* Characterize surface and subsurface soil quality in the immediate vicinity of a

second retort furnace

* Characterize surface soil quality within a 300-foot radius of the building to

determine whether airborne emissions impacted the surrounding surface

soils.

4.2.13.2. Technical Approach. An extensive surface and shallow soil sampling program
will be conducted in the vicinity of the Bomb Wash Out Building. Preliminary soil boring
and surface soil sampling locations are shown in Figure 2-19. Specific elements of the

field sampling program include:
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* Drilling seven soil borings to approximately five feet bgs along the wash water
discharge flume, wastewater ditch, and holding pond and, selecting twa

samples per borehole (14 total) for metals and explosives analysis

* Drilling four shallow soil borings to approximately five feet bgs at locatiens on
either side of the discharge ditch and holding pond, and selecting two samples

per borehole (8 total) for metals and explosives analysis

* Drilling four soil borings to approximately five feet bgs around the former
location of the second furnace, and selecting two samples per borehole (8 total)

for metals and explosives analysis
* Selecting three samples for TCLP, explosives, and metals analysis

* Collecting four surface soil samples from locations within a 300-foot radius of
the Bomb Wash Qut Building for explosives and metals analysis. Select one
sample for TCLP metals and explosives analysis te evaluate hazardous

characteristics.

The soil boring drilling procedures and the surface and shallow subsurface soil sampling

procedures are outlined in Section 4.3.4.
4.2.14. Stormwater Discharge Area (SWMU-45)

4.2.14.1. Sampling Requirements. Some preliminary samples taken from the
Stormwater Discharge Area revealed the presence of VOCs in surface water and
sediments. To satisfy the objectives of the Phase I RFI, additional samples of surface water
and sediment will be taken to confirm the and other types of contaminants
at this SWMU.

4.2.14.2. Technical Approach. A total of five surface water and five sediment samples
will be collected from the area where ponded water occurs from stormwater discharges.
Actual sample locations will be determined judgmentally by the field sampling team
based on observations made at the site. The samples will be analyzed for VOCs, SVOCs,
metals, explosives, and pesticides. A 25-foot deep soil boring will be drilled and sampled at
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a location as close to the ponded water as possible. Seven samples from the boring will be
selected for analysis of VOCs, SVOCs, metals, and explosives. Soil boring procedures and

the surface and shallow subsurface soil sampling procedures are outlined in Section 4.3.4.

4.2.15. Used Oil Dumpsters (SWMU-46)

4.2.15.1. Sampling Requirements. As described in Section 2.0 and shown in Figure 2-23,
this SWMU has many separate locations around the Administration and Maintenance
areas of N TEAD. Samples of surface soils and shallow subsurface soils will be collected

to determine if these used oil dumpsters are sources of contamination.

4.2.15.2. Technical Approach. Up to 56 soil samples will be collected from surface and
shallow soils in the vicinity of the used oil dumpsters (Figure 2-23). Because many of the
used oil dumpsters rest on concrete or asphalt slabs and roadways, the exact number of
is unknown. Where possible, two samples of surface soils
and two samples of subsurface soils (approximately 1 ft bgs) will be collected at each
dumpster. In addition, surface soils and shallow subsurface soils in surface water runoff
pathways will be sampled. Actual sample locations will be determined judgmentally in
the field by the field sampling team. All soil samples from this SWMU will be analyzed

for total petroleum hydrocarbons. Refer to Section 4.3.4. for sampling procedures.

4.2.16. Boiler Blowdown Water (SWMU-47)

2-24, this SWMU has three locations: Building 606, 610, and 637. Boiler blowdown water
discharged at each of these locations is suspected of containing contaminants that may be
released to nearby soils and surface water, To meet the objectives of the Phase I RFI and to
determine if the boiler blowdown water is releasing contaminants to the environment,

samples of surface water and sediment will be collected from each boiler blowdown water

location.
4.2.16.2. Technical Requirements. At each of the three boiler blowdown water locations,

up to two surface water and two sediment samples will be collected from areas where the

boiler blowdown water is discharged. The surface water and sediment samptles will be
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analyzed for VOCs, SVOCs, metals, and TRPH. The surface water and sediment

sampling procedures are outline in Section 4.3.5.
4.3 FIELD SAMPLING PROCEDURES

4.3.0.1. This subsection contains the procedures that will be used for the Phase I RFI field

investigation programs.

4.3.1. Unexploded Ordnance Support

4.3.1.1. UXB International, Inc (UXB) will assist JMM and its subcontractors while
conducting Phase I RFI investigations in the Open Burning/Open Detonation Areas

(SWMUs-1, -1a, -1b, -1c, and -1d) by providing a safe working environment in areas

where the potential of encountering unexploded ordnance (UXO) exists. The scope of
* Site inspections to determine whether explosively reactive material is present
at each of the five OB/OD subareas
* Excavation of 139 five-foot deep test pits and 16 eight-foot deep test pits
* UZXO clearance for eight 100-foot deep soil borings
* UXO safety escort for geophysical surveys

* UXO safety escort for field topographic surveys.

A complete description of the work plan for UXO surveys and excavations is included in
Appendix F of the HASP,
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4.3.2, Geophysical Investigation

4.3.2.1. Introduction. Two geophysical survey methods will be used in the Propellant
Burn Pad and Trash Burn Pits subareas of the OB/OD area. The purpose of the surveys is
to confirm locations of the burial trenches and disposal pits and to identify other potential
sources of environmental contamination that may be present. The geophysical surveys

will be conducted by Practical Geophysics.

4.3.2.2. Method Summary. A series of steps will be conducted during the geophysical

survey. The steps are outlined below:

1. Roadway intersections common to all historical aerial photographs (1952,
1959, 1966, and 1981) wiil be identified as points of reference on each aerial
photograph.

2. A preliminary field survey of distances and horizontal angles between

these roadway intersections will be conducted in the field.
3. Using the known distances and horizontal angles, each historical aerial

photograph will be digitally rectified and reproduced at a common scale
(1:1200).

4, Using the digitally rectified aerial photographs, all distances and bearings

to images of pits and trenches will be determined.

5. The distances and bearings will be used to identify the old pits and trenches

in the field using topographic survey techniques.

6. Geophysical survey methods will be used to verify the locations of pits and
trenches and to determine the areal extent of disturbed soil and/or buried
material.

7. Once located by direct survey methods and confirmed and outlined by

indirect geophysical methods, a given site will be staked and numbered for

subsequent test pit excavations.
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4.3.2.3. Terrain conductivity and geomagnetics survey methods that will be used to
confirm burial pit and trenches locations . Descriptions of the survey methods, equipment,

and calibration techniques are presented below.

4.3.2.4. Terrain Conductivity Survey. Terrain conductivity measurements will be made
using a Geonics Limited EM-31 soil conductivity system. This instrument, designed to be
carried by one person, measures the conductivity of subsurface soil with transmitting and
receiving coils mounted in a horizontal coplanar configuration in a 12-foot boom. The
instrument cutputs a continuous signal until a material with a different conductivity is
encountered, such as buried wastes or changes in subsurface lithology. The instrument is
designed to measure variations caused by conductivity changes. Signal variations
(anomalies) are a result of the average variation in soil conductivity between the
transmitting and receiving coils to a depth of approximately six feet. Signal strength is
factory calibrated and read directly in millimhos per meter {(mmhos/m). The soil
conductivity meter has full scale sensitivities of 3, 10, 30, 100, 300, and 1,000 mmhos/m.
These variable ranges make it possible to accommodate a wide range of conductivity

variances.

4.3.2.5. The instrument can be operated in a reconnaissance mode by monitoring its
continuous output until an anomalous zone is detected along a traverse. Once detected, this
zone can be surveyed on a point by point basis to fully delineate the extent of the anomaly.

4.3.2.8. The EM-31 terrain conductivity survey system will be self-tested to insure that it
is functioning properly prior to use in the field. A field calibration profile site will be
selected that has obvious soil conductivity variations (e.g., native soil against a road base)
to establish a basis for checking the repeatability of measurements displayed by the

instrument. The instrument will be calibrated twice daily.

4.3.2.7. Geomagnetic Survey. Ferromagnetic material that may be buried in the burial
pits and trenches will be searched for using a proton procession magnetometer, GEM
Systems Model GSM-8 with a one-gamma (one nanctesla) sensitivity. This instrument
will be used to measure the Earth's background magnetic field strength (total), which is
approximately 54,200 gammas in the vicinity of the southwestern portion of N TEAD.
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Subsequent measurements taken in the burial pit and trench areas will be compared to the

background measurements to determine whether ferromagnetic material is present.

4.3.2.8. Anomalous magnetic measurements over burial sites can be expected from both
small ferromagnetic objectives or from one or more large (several pounds) ferromagnetic
objects. Non-ferromagnetic metals such as copper, brass, aluminum, and stainless steel
do not have detectable magnetic anomalies. For example, a one-pound mass of iron will
add over 500 gammas (anomaly) to the measured total magnetic field strength when the
magnetometer sensor is at a distance of one foot above the iron mass. As the distance
between the sensor and one-pound mass of iron increases the amplitude of the anomaly
decreases by a factor of distance cubed. If the distance between the one-pound mass and the

sensor was increased to five, the anomaly amplitude would decrease by a factor of 125.

4.3.2.9. Given the lateral extents and thick sequence of unconsolidated nonmagnetic soil
in the vicinity of the southwest corner of N TEAD, total magnetic field measurements are
expected to be nearly constant across the area. If ferromagnetic objects are contained
within a given disposal site, the total field measurements taken over these sites will exhibit
anomalies. It cannot be assumed that all burial pits and trenches will contain magnetic

material, but those that do will display a magnetic signature to help identify their
locations.

4.3.2.10. To ensure that the magnetometer is functioning properly, the magnetic sensor
will be placed on the ground and a measurement will be made of local ambient field
strength. Without moving the sensor, a common ferromagnetic object (e.g., wrench or
screwdriver) will be placed a fixed distance from the sensor and a second measurement
will be taken. A change in the field strength will be noted if the instrument is working
properly. This exercise can be duplicated at any time with essentially identical results, if

the instrument remains in proper workin

4.3.2.11. If it is suspected the Earth's magnetic field is being affected by a magnetic storm
related to sunspot activity additional background tests will be taken. Magnetic storms can
cause changes of 10 to 100 gammas in the observed field strength in short periods of time (a
few seconds). To determine if the ambient field is stable, a series of magnetic

measurements as described above will be taken during a period of several minutes.
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4.3.2.12.

All measurements and equipment checks will be performed by the sub-

contractor, Practical Geophysics. Instrument performance will be evaluated at the

beginning and end of each day, and at any time the subcontractor feels it is necessary.

4.3.3. Test Pit Excavation and Soil Sampling

4.3.3.1. Introduction. Test pits will be used to explore the shallow subsurface conditions

in the OB/OD areas. All test pits will be excavated by the UXO subcontractor using a

rubber-tired backhoe. Test pits were selected in favor of soil borings at this SWMU for the

following reasons:

Less personnel in the work zones (i.e., no drilling subcontractor)

There is more distance between the equipment operator and the excavation

lacation using a backho
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Visual observations of the subsurface conditions and buried debris are much

more detailed than visual observations from soil borings

Because the soils beneath much of the OB/OD areas are gravelly and
unconsolidated, soil sample recovery from the backhoe bucket wiil be better

than recovery from drive-type or continuous core-type soil samplers.

4.3.3.2. Scope of Work. The scope of work for the test pit excavation program consists of

the following:

Excavating 155 test pits to depths of five to eight feet bgs in the vicinity of
SWMUs-1, -1a, -1b, -1¢, and -1d

Geologically logging, sketching, and photographing each test pit excavation
from the ground surface

Collecting two soil samples that exhibit evidence of environmental

contamination from each pit (310 total) for chemical analysis




* Conducting a colorimetric field test (Appendix D) for nitroaromatic compounds
if the sample contains dark red staining, buff-colored crystals, or a

nitroaromatic odor

* Monitoring air quality in the exclusion zone for VOCs using an FID or PID

* Decontaminating the excavating and sampling equipment, and storing the

rinsate water in 55-gallon drums

* Identifying each test pit excavation in relation to the field survey.

4.3.3.3. Test Pit Excavation Procedures. The following procedures will be followed when

conducting test pit excavations:

* The excavation area will be cleared of [ achnician
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* The outline of the test pit will be marked with wooden stakes by the UXB
technician and JMM field personnel

* Site work zones, including an exclusion zone around the excavation, will be
established as described in the HASP

* Subsurface soils will be excavated by the UXB technician until either buried
materials are encountered or a desired sampling interval is reached. All
excavated soil will be placed adjacent to the open trench and examined by the

UXB technician to determine if UXO is present

* If buried materials are encountered, excavation will continue using hand tools
to carefully remove soil around the buried items. If UXO or other hazardous
items are encountered, the items will be removed and placed at a designated

storage area for handling by the Tooele Explosives Ordnance Disposal (EOD)
Unit

* If drums or other hazardous chemicals are encountered, the excavation will be

halted until an assessment can be made regarding health and safety by the on-




site safety officer. If organic vapors greater than five parts per million (ppm)
above background are detected with the FID or PID or other indications of
potential hazards are present, the excavation will be continued only after

personal protective equipment upgrade as defined in the HASP is made

* After each test pit and excavated soil have been cleared of exposed UXO and
metallic debris, the contents of the excavation (less any ordnance), will be

placed back into the excavation using the front-end loader of the backhoe.

4.3.3.4. Soil Sampling Procedures. The presence of environmental contamination in the
soils of the OB/OD areas will be determined by analyzing samples collected from the test
pit excavations. In general, samples will be collected from soils exhibiting signs of

contamination. Criteria to be used for collecting these samples are as follows:

Soils exhibiting visual signs of contamination such as discoloration or the

presence of foreign material
* Soil collected immediately beneath buried debris

* Soil containing a high percentage of organic matter or fine-grained particles

(clay or silt) where contaminants may be concentrated through sorption
* Soil containing calcium carbonate where metals may be likely to accumulate
* Soil exhibiting signs of disturbance in the past.

4.3.3.5. As each sample is collected, its location within the pit will be measured from a

reference stake located at the end of the pit. In general, all soil samples will be collected
from the backhoe bucket. In the event that hand excavation becomes necessary, JMM
personnel will designate locations for by UXB personnel to collect samples. Samples will

be collected using a decontaminated stainless steel shovel.

4.3.3.6. Soil samples will be transferred from the backhoe bucket to analyte-specific
sample containers using a decontaminated stainless steel hand trowel. Decontamination

procedures are discussed Section 4.3.8., and sample containers and handling procedures
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are discussed in Sections 5.0 and 6.0 of this document, respectively. Test pit soil sample

designations are described in Section 3.0 of the Data Management Plan (DMP),
4.34. Soil Sampling and Spent Carbon Sampling Procedures

4.3.4.1. Introduction. A variety of soil samples will be collected according to the SWMU-
specific investigation techniques described in Section 4.2. In addition to the soil samples
collected from test pits, three general types of soil samples will be collected during the field
investigations: (1) surface soil samples, {2) shallow subsurface soil samples, and (3) deep
soil samples. The following subsections describe the methods and equipment that will be

used to coilect each of these types of soil samples,

4.3.4.2. Surface Soil Sampling. Surface soil samples will be collected at all the SWMUSs
included in this field investigation program except the Sewage Lagoons, Stormwater
Discharge Area, and Boiler Blowdown Water Areas. As discussed in Section 4.2, two
procedures, judgmental and random, will be used to locate surface soil samples. In areas
where obvious signs of contamination are observed and at background soil sample
locations, judgmental sampling procedures will be used. Surface soil samples will be
collected from a single location determined by the sampling personnel. The samples will
be taken from the ground surface using a decontaminated stainless steel hand trowel or
similar equipment and placed into a decontaminated stainless steel bowl for
homogenization. After the soil is homogenized, the soil will be placed directly into the
analyte-specific sample containers. This method will be followed for all samples except
for those samples to be analyzed for VOCs. VOC samples will not be homogenized to avoid
volatilizing contaminants. The VOC sample containers will be filled directly from the
sampling trowel. All surface soil samples will be collected from the top two inches of soil.

All samples will be handled as specified in Sections 5 and 6 of this decument.

4.3.4.3. At random sampling locations or locations where there are no obvious signs of
contamination, surface scil samples will be collected by compositing five aliquots taken
from the upper two inches of surface soil. Aliquot sampling allows a larger area to be
sampled and provides an average measure of soil conditions. At random sampling
locations, the samples will be collected five feet in each direction from the randomly
determined sample location. At non-random sample locations, the aliquots will be

collected at five, one-foot intervals along a straight line traverse, parallel to any
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manmade features (i.e., concrete slabs or parking lots, stream channels, drainage
ditches, etc.). Aliquots will be composited in a stainless steel bowl and homogenized prior
to placement in the analyte-specific sample containers. Samples for VOC analysis will
not be homogenized. VOC sample containers will be filled with equal portions of soil from
each of the five aliquot locations. All soil samples will be handled as specified in Sections
9.0 and 6.0 of this document.

4.3.4.4. Shallow Subsurface Soil Sampling. At five of the SWMUs (the DRMO Storage
Yard, the Drum Storage Areas, the Bomb Wash Out Building, the Stormwater Discharge
Area, and the Used Oil Dumpsters), shallow subsurface soils will be sampled. At each of
these locations, shallow boreholes will be drilled to the target sampling interval using
either hollow-stem auger drilling techniques, a hand-auger, or a stainless steel shovel
{e.g., at the Used Oil Dumpster locations).

4.3.4.5. Where hollow-stem auger drilling techniques are use a .

ecnniques are used work zones including an
exclusion zone will be set up around the drilling rig. Drilling and sampling equipment
will be decontaminated to the satisfaction of the rig geclogist before drilling each borehoie.
Continuous core samples will be collected from the ground surface as the boreholes are
advanced. Once the borehole reaches the predetermined target depth, the sampler will be
retrieved and opened for visual inspection. Soil samples for chemical and geotechnical
analysis will be selected from the continuous cores, Samples will be removed from the soil
sampler using a decontaminated stainless steel trowel and placed directly into the
analyte-specific sample containers. All samples will be handled as specified in Sections

5.0 and 6.0 of this document.

4.3.4.6. Soil cuttings generated during shallow subsurface soil sampling activities will be
examined for obvious signs of contamination including discoloration, odor, and organic
vapors. The soil cores will be scanned for VOCs using either an FID or PID. If no visible
contamination or elevated readings are present, the auger cuttings will be returned to the
shallow boreholes as backfill. If obvious signs of contamination and/or organic vapor

readings above background are measured, the cuttings will be drummed and handled as

described in Section 4.3.9. Decontamination procedures are described in Section 4.3.8.

4.3.4.7. Several one-foot deep soil samples are planned in the vieinity of the Used Qil
Dumpsters (SWMU-45). These samples will be collected using a hand-operated stainless
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steel bucket auger or stainless steel shovel. After the desired sampling interval is reached,
the soil sample containers will be filled directly from the bucket auger or shovel. Cuttings
generated at hand-augered borings will be observed for obvious signs of contamination.
In addition, the cuttings will be scanned for organic vapors using either an FID or PID.
Cuttings that have no obvious signs of contamination will be replaced in the boreholes.
Cuttings that contain visible contamination or produce organic vapors above background

levels will be drummed for subsequent handling or disposal.

4.3.4.8. Deep Soil Sampling. Nine 100-foot deep soil borings will be drilled at various
locations in the OB/OD areas. Because coarse gravels underlie much of N TEAD, a
percussion-type dual walled reverse-circulation air rotary drilling rig will be used.
Work zones will be set up around the drilling rig and all but the necessary personnel will
be excluded from the area. Soil samples will be collected through the inside of the drill pipe
using decontaminated split-spoon drive samplers. Each boring will be sampled on a five-
foot interval, and seven samples from various depths will be selected for chemical
analyses. Samples for chemical analysis will be selected by the sampling personnel
using criteria listed in Section 4.3.3. However, if none of the sampling criteria are met
samples will be selected from the 5, 10, 20, 35, 50, 75, and 100-foot depth intervals. To
provide sufficient soil volume, samples will be removed from the retrieved split-spoon
samplers and placed into a stainless steel bowl for compositing. After homogenization, the
soil will be placed into analyte-specific sample containers with a decontaminated
stainless steel trowel or similar equipment. All samples will be handled as outlined in

Sections 5.0 and 6.0 of this document.

4.3.4.9. Because there is a potential for encountering UXO, dewnhole geophysical surveys
will be conducted ahead of the drill pipe until a depth of 20 feet below the ground surface is
reached. Since the drilling rig and drill pipe may interfere with the geophysical survey, a
three to four-inch diameter PVC casing will be inserted inside the drill pipe, the drill pipe
removed from the borehole, and the drill rig removed from the immediate vicinity. After
the geophysical survey indicates that the interval below the bottom of the PVC is clear, the
drill rig will reoccupy the site and overdrill around the PVC casing. Because the down-
hole geophysical survey is limited to four feet, five iterations of subsurface surveying and
drilling will be necessary to reach the 20-foot depth. If the geophysical survey indicates
UXO may be present, another borehole location, offset approximately 10 feet, will be selected
and the process started again.
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4.3.4.10. Cuttings extracted from the deep soil borings will be handled in the same
manner as those from the shallow soil borings. Drill cuttings and excess soil from the
split-spoon samples will be inspected visually for evidence of contamination and screened
for the presence of organic vapors using either an FID or PID. If visual evidence of
contamination is observed and/or the PID or FID measurements are above background, the
material will be considered contaminated and will be containerized in 55-galion steel
drums. If no signs of contamination are observed, drill cuttings will be spread out onto the
ground surface in the vicinity of the borehole. Deep boreholes will be grouted back to the
ground surface using a cement-bentonite grout prepared according to State of Utah
regulations. The bentonite will be approved according to the guidelines outlined in the
USATHAMA Geotechnical Requirements (Appendix A). A request for bentonite approval
will be submitted to the USATHAMA Contracting Officer two weeks before field work

begins. The request will be made in writing using the form shown in Figure 4-8.

4.3.4.12. Spent Carbon Sampling. One sample of spent granular activated carbon is
scheduled to be collected at SWMU-38. This sample will be taken directly from the
shipping container where the spent carbon is stored from approximately six inches below
the surface of the carbon. A stainless steel trowel, hand bucket auger, or similar sampling
tool will be used to sample the spent carbon. The spent carbon will not be homogenized and
will be placed directly into the analyte-specific sample containers. Sampling personnel
will follow the health and safety procedures as outlined in the HASP, All samples wtll be
handled as specified in Sections 5.0 and 6.0 of this document,

4.3.5. Sediment and Surface Water Sampling Procedures

4.3.5.1. Introduction. Samples of surface water and sediment will be collected from the
Sewage Lagoons (SWMU-14), the Stormwater Discharge Area (SWMU-45), and the Boiler
Blowdown Water Areas (SWMU-47). All samples will be handled as specified in Sections
5.0 and 6.0 of this document. Specific discussions of the sampling equipment and

procedures that will be used to sample each of these media are presented below.

4.3.5.2. Sediment Sampling. Sediment samples will be taken in conjunction with
surface water samples to help define the partitioning of chemicals between the soil and

water. Sediment samples will be collected from each of the three SWMUs listed above
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using either a gravity corer or clamshell-type sampler or scoop constructed of inert
materials (i.e., stainless steel or Teflon). The type of sampler which will be used to collect
the samples will be determined by the field personnel. Prior to sample collection, the
sediment sampling equipment that may contact sample material will be decontaminated
according to the procedures outlined in Section 4.3.8. Sediment samples will be coilected
near the water discharge points at each SWMU. A minimum of 500 grams of sediment
should be coliected at each sampling location. Depending upon the thickness of the sludge
and recovery efficiency of the sampler, the number of cores or clamshell buckets necessary
to collect the required volume will vary and will be determined by the samplers at the time
of sampling. Sediment for VOC analysis will not be homogenized and will be placed
directly into the appropriate sample container using a stainless steel trowel or spoon. The
sediment for all other analysis will be placed in a stainless steel bowl and homogenized

before placement into the analyte-specific sample containers.
4.3.5.3. Surface Water. Surface water samples will be collected in the following manner:

* The field sampling team will document whether any light non-aqueous phase

liquids (LNAPLSs) are present on the surface water

* The field sampling team will determine the exact sampling location at the time
the samples are collected. The sample will be taken where the surface water is
well-mixed and representative of the overall water body. Sediment or soil from

the bottom of the water body will not be introduced into the sample

* The following parameters will be measured prior to sample collection and

recorded on the surface water sampling form:

PID or FID reading over the surface water
Water temperature

Water pH

Specific conductivity

Visual appearance of the water

* The volume of acid or base (if necessary) required to meet the sample

preservation requirements outlined in Table 5-4 will be determined
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* Prior to sampling analyte-specific sample containers will be triple rinsed with

the surface water to be sampled

* If LNAPLs are present, the sample containers will be filled by immersing each

sample container so the LNAPLs are included in the sample

* If LNAPLs are not observed each sample container will be filled immediately

by immersing it below the surface of the water to avoid floating debris

* Samples for metals analysis will be filtered after collection using a peristaltic
pump equipped with Teflon tubing and an in-line, disposable, 0.45 micron
disposable filter

* Ifrequired, the appro determined volume of preservative will be added

to the sample (see Table 5-4). The pH of the sample will be checked using a pH

test strip. Air bubbles will be removed from VOC containers before capping

* All samples will be handled as outlined in Sections 5 and 6 of this document.

4.3.5.4. The sampling personnel collecting surface water samples from the Stormwater
Discharge Area and the Boiler Blowdown Water Areas will be able to stand or kneel on the
ground surface adjacent to the surface water for sample collection. A small boat will be
used to collect the surface water and sediment samples from the sewage lagoon. Sampling
personnel will collect the surface water from the central portion of the sewage lagoon where

representative surface water conditions exist.
4.3.6. Groundwater Sampling

4.3.8.1. Two rounds of groundwater samples will be collected from five wells in the
vicinity of the Sewage Lagoons (SWMU-14). Except for the wells which have dedicated
bailers, groundwater sampling equipment will be decontaminated prior to use and after
use in accordance with the procedures outlined in Section 4.3.8. Sampling equipment
calibration will follow the recommended procedures in Section 6.7 of this document. Al

information will be recorded directly onto the groundwater sampling forms presented in
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Section 4.1. All samples will be handled as specified in Sections 5.0 and 6.0 of this
document. In general, sampling will proceed from the least contaminated to most
contaminated wells as can best be determined from existing data. The following
paragraphs describe groundwater sampling techniques in terms of pre-purging activities,

purging activities, and sample collection.

4.3.6.2. Pre-purging Activities. Prior to sample collection five casing volumes of
groundwater will be purged from the well to ensure groundwater samples are
representative of the aquifer. The following activities will be performed to prepare for

monitor well purging:

* The monitoring well will be checked for proper identification and any signs of

tampering

* After unlocking the well and removing any well caps, measure and record the
ambient and well-head for organic vapor using either an FID or PID. If the
ambient air quality at breathing level reaches 5 ppm above background, the

sampler will utilize the appropriate safety equipment as described in the HASP

* Using the electronic water level meter, measure the static water level and total
well depth from the top of the well casing, and record the information on the
groundwater sampling form. After removing the measuring equipment, rinse
it with water from the approved source, and then rinse it with distilled water.

All rinsate will be collected in 55-gallon drums for disposal at the IWTP.

* Calculate the volume of water to be purged from the monitoring well using the

annular and borehole volumes as follows:

Casing Volume: V., = nr12h; 4-1
where: Ve = Casing Volume (ft3)
r1 = inside radius of monitoring well casing (ft)
h; = height of water column (i.e., bottom depth - depth of static
water) (ft)
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Annular Volume: Va = (nrg2 - nri2) hg 4.9
where: Va = annular volume (ft3)

r2 = estimated radius of borehole (ft)

rl1 = outside radius of well casing (ft)

hg = total vertical saturated thickness of sandpack (ft)
Total Purge Volume: Vi = X (Ve + Van) 4-3
where: Vt = Total Purge Volume (ft3)

Ve = Volume of water in well casing (ft3)

Va = Volume of water in well annulus (ft3)

n = Estimated porosity of sandpack = 0.30

= No. of purge volumes to be removed prior to sampling = 5

To convert to gallons;
7.48 gal
Vi (gab) = (Vy(td)) (fﬂ;gﬁ) 44

4.3.6.3. Purging Activities. The following activities will be conducted during weli
purging:

* A decontaminated stainless steel submersible pump with Teflon fittings will be
used to purge each well. The pump will be placed just below the top of water
column (the pump intake should not be lowered below the top of the well screen).
All materials used to suspend the pump will consist of inert material (i.e.,

nylon or Teflon).

Measure pH, specific conductance, and temperature once for every casing

volume and record the measurements on the Groundwater Sample-Field Data

Form

* Purging is considered complete when five well volumes, as calculated in Item

4-4 above, have been removed from the well
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* Collect all purge and excess sample water in 55-gallon drums or other

containers for subsequent disposal at the IWTP.

4.3.6.4. Sample Collection. After well purging is completed and the pump has been

removed, the following procedures will be used to collect groundwater samples:

* All groundwater samples will be collected using a decontaminated or dedicated
Teflon or stainless steel bailer. A new nylon or polypropylene rope will be used

at each sampling location to lower the bailer to the middle of the screened

interval,
* Retrieve the full bailer. Do not allow the rope to contact the ground.

* Determine the volume of each preservative (as necessary) that will be required

to meet the method specifications shown in Section 5.0.

* Fill the analyte-specific sample containers as discussed in Section 5.0 of this
DCQAP. All sample vials or bottles will be triple-rinsed with sample water
prior to collection, except for VOC samples. Samples will be poured directly
from the bailer into the appropriate rinsed containers. VOC sample containers

will be filled with as little agitation as possible.

* Filter samples for metals analysis using a peristaltic pump equipped with

Teflon tubing and an in-line, disposable, 0.45 micron filter.

* Add the predetermined volume of preservative to the appropriate samples.

Check pH using a pH test strip.

* Record sampling data on the Groundwater Sample-Field Data Record.




* Remove the bailer from the well. If the bailer is dedicated, reattach the bailer to
the well cap. Decontaminate non-dedicated bailers by steam-cleaning with

water from the approved source.
* Secure the well cap and lock.

4.3.7. Geotechnical Testing

4.3.7.1. Introduction. Approximately 12 percent (96) of the soil sampiles collected during
the Phase I RFI at N TEAD will be submitted for geotechnical analyses. Geotechnical
analytical results will be used as a basis to confirm on-site lithologic descriptions of test
pits and soil borings. All geotechnical analyses will be conducted according to the
appropriate American Society for Testing and Measures (ASTM) methods. Geotechnical
analyses scheduled for this program include particle size determination using sieve and
Atterberg limit analysis (ASTM D422-90 and ASTM 4318-84) and a determination of
specific gravity (ASTM 854-90).

4.3.7.2. Soil samples selected for geotechnical analysis will be determined in the field

using the following criteria:
* At least one representative sample of each soil horizon sampled at each SWMU

* At least one representative soil sample of each horizon encountered at the

background soil sampling locations

* Representative samples of each major soil unit encountered in the 100-foot deep

soil borings in the OB/OD areas

* Approximately one pint of soil will be collected for geotechnical analysis. The
sample will be double-bagged in Ziploc® freezer-type bags to maintain the in-
situ moisture content. Samples will be analyzed by Dames & Moore, Inc. at

their geotechnical laboratory in Salt Lake City.

4-46




Ul

4.3.8. Decontamination Procedures

4.3.8.1. To prevent cross contamination and to protect the field sampling personnel,
downhole drilling equipment, sampling equipment, and backhoe buckets will be
decontaminated before use and at the completion of each soil boring test pit or sampling
episode. Decontamination will consist of steam-cleaning at a decontamination pad
constructed specifically for this purpose. Description of the decontamination pad

construction is included in Section 4.1,

4.3.8.2. All drilling equipment will be steam cleaned prior to arrival at N TEAD. In
addition, the equipment will be steam cleaned on site using water from the approved water
source. Paint applied by the equipment manufacturer will not be removed from the
drilling equipment. Miscellaneous tools and sampling equipment used for multiple

sample collection will also be steam cleaned between samples using water from the

approved water source.

4.3.8.3. Drill Rig, Backhoe, and Other Tools. It is anticipated that the drill rigs and
backhoe may become contaminated during exploration activities. If muddy conditions
exist or it is suspected that these pieces of equipment have become contaminated for any
reason, they will be cleaned using a combination of high-pressure water and steam at the
decontamination pad. No solvents or surfactants will be used. Loose materials will be
removed by brush. Persons conducting steam cleaning activities at the decontamination

pad will be required to wear Level D personal protective equipment plus splash protection.

4.3.8.4. In addition to the decontamination pad, a temporary decontamination station
may be used to clean soil augers, soil samplers, bailers, and other small tools and
equipment. This temporary decontamination station would likely consist of a portable
steam cleaner and a galvanized steel water tank in which equipment will be placed for
steam cleaning. Rinsate which would accumulate in the bottom of the tank, would be
pumped from the tank to 55-gallon drums or other suitable containers for subsequent
treatment and disposal at the Industrial Waste Treatment Plant. To save time, a

temporary decontamination station could be established as needed at each of the SWMUs.

4.3.8.5. Purge and Peristaitic Pumps. The pumps used to purge the wells and filter water

samples will be decontaminated by steam cleaning as described in the preceding
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paragraphs, and by pumping three pump volumes (sum of pump volume and discharge
tubing volume) of distilled water through the systems. All rinsate will be collected for
disposal at the IWTP. The Teflon tubing in the peristaitic pump will be decontaminated by
purging one quart of distilled water through the tubing. Tubing will be replaced any time
degradation is observed by field personnel.

4.3.9. Investigation-Derived Waste Handling

4.3.9.1. Because of the extensive nature of the field sampling program, significant
quantities of investigation-derived wastes (IDWs) will be generated including soils from
test pits, shallow soil borings, deep soil borings, and water from monitoring wells and
steam cleaning activities. This subsection describes JMM's approach to handling these
IDWs,

4.3.9.2. Test Pit Soils. The soil from test pit excavations will be inspected for UXO and

other potentially hazardous materials during the excavation process. As described in

: Tt o
excavation. During

Section 4.3.3., the excavated soils will be placed adjacent to the test

mit
= W waa - - PAI‘
the excavation, any UXO or other metallic debris will be removed from the soil pile and
placed in a designated UXO holding area. The TEAD EOD team will dispose all UXO.
After each excavation has been cleared of UX0O and metallic debris, the contents of the soil

pile will be used to backfill the test pit from which it originated.

4.3.9.3. Drill Cuttings. Unsaturated conditions are expected at each location where the
subsurface soils will be sampled by drilling. Dry cuttings will be inspected for visual
contamination and samples and cuttings will be screened using an PID or FID. If no
visible contamination is observed and if no elevated levels of organic vapor are detected,
the soil cuttings and excess soil from soil samplers will remain at the site. In the shallow
borings, auger cuttings, and excess soil sam e used as backfill material. In the
deep (100-foot) soil borings, the cuttings and excess sample from the soil samplers will be
spread out onto the ground surface in the vicinity of the borehole. The borehole will be

backfilled using a bentonite-cement grout,
4.3.9.4. Saturated soils or soils with visible signs of contamination and/or elevated

organic vapor concentrations will be placed in 55-gallon steel drums. The drums will be

placed on pallets and temporarily staged at a location designated by N TEAD
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representatives pending laboratory results of soil samples collected from the same depth

intervals.

4.3.9.5. Purged Groundwater From Wells. Purge water collected from monitoring wells
will be containerized either in DOT-approved 55-gallon barrels or in other suitable
containers. Barrels will be staged at a temporary holding area approved by N TEAD
personnel until the groundwater sample analysis results are available. When the results
are obtained, a permit for discharge and treatment at the Industrial Waste Treatment

Plant will be obtained for disposal.

4.3.9.8. Decontamination Rinse Water. Decontamination procedures are expected to
generate significant quantities of rinse water. The rinse water will be captured both at the
decontamination pad and at the temporary decontamination stations and containerized in
55-gallon barrels. Up to 17 samples of rinsate will be collected from these barrels and
analyzed for explosives, metals, anions, VQOCs, SVOCs, and TRPH. These drums will be
placed on pallets and staged at a temporary holdmg area designated by N TEAD personnel
pending the laboratory results. After re pt of the laboratory results, a permit will be
obtained to discharge and treat decontamination water at the Industrial Waste Treatment,
Plant.

4.3.9.7. Disposable Sampling Equipment and Personal Protective Equipment. Level D
personal protective equipment (PPE) and disposable sampling equipment will be used for
most of the field investigations associated with the N TEAD RFI. As this equipment
becomes soiled and used, it will be placed in DOT-approved 55-gallon steel drums. Up to
five samples of PPE will be collected for analysis of explosives, metals, anions, VOCs,
SVOCs, and TRPH. Drums containing disposable sampling equipment and soiled PPE
will be placed on pallets and staged in an area designated by N TEAD personnel pending
receipt of the laboratery analyses. Handling and disposal of this material will be based on
its classification as a hazardous or nonhazardous waste, which will be determined by the

analytical results.

4.3.9.8. Hazardous/Non-Hazardous Designation and Waste Disposition. For the
purposes of making a hazardous/non-hazardous determination regarding the contents of
IDW-filled drums, the results of the TCLP analyses will be used. If there are drums in
which the IDW have not been analyzed according to TCLP, the hazardous/nonhazardous
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determination will be made based on the results of other analyses of the contents by
assuming that 100 percent of the contaminants detected in drummed IDW will be
leachable. If the results of these calculations indicate that the concentrations of
contaminants in soil or PPE exhibit the characteristics of a hazardous waste, the waste will
be turned over to the N TEAD EMO for disposal. Conversely, if the results of these
calculations indicate that the levels of these contaminants are below the hazardous
criteria, the wastes will be disposed of at the sanitary landfill or at another on-Depot

location designated by N TEAD representatives.
4.3.10. Facility-Wide Investigations

4.3.10.1. In addition to the SMWU-specific investigations, three other investigations will
also be conducted in support of the N TEAD Phase I RFI. These include a groundwater
level elevation measurement program, a background soil sampling program, and a field
survey program. Each of these additional investigations are discussed in the following

paragraphs.

4.3.10.2. Groundwater Elevation Measurements. Two rounds of groundwater elevation
measurements will be collected from 48 selected wells and piezometers in all portions of
N TEAD and in the areas immediately east and north of N TEAD as shown in Table 4-2.
The groundwater measurement rounds will be taken at times that generally correspond to
both seasonal high and low groundwater levels. Based on existing hydrographs, it appears
that the groundwater levels reach a maximum during June and July and a minimum
during December and January. Groundwater level elevations will be measured to the
nearest 0.01 feet using an electronic water level meter and referenced to the top of the inside
well casing. All measurements will be made during a single 24-hour period to minimize
local fluctuations in groundwater elevations. Groundwater elevation data will be reduced
and plotted to create water table contour maps for the entire N TEAD facility. These maps

will be included in the Phase I RFI summary report.

4.3.10.3. Background Soil Sampling Program. The objective of the background soil
sampling program is to develop a data base of background concentrations of metals and
anions that is representative of the natural, undisturbed soil at N TEAD. The data base
will be used to evaluate whether the metals and anions in soil samples from SWMUs are

naturally occurring or the result of a contaminant release.
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TABLE 4-2

SELECTED WELLS FOR N TEAD

WATER LEVEL SURVEY
Maintenance Open Ordnance Outside N TEAD
Area Revetment Area Area Boundary
B-2 B-1 N-3A B-40
B-26 B-4 N-3H B-41
B-54 B-6 N-110-88 B-44
N-112-88 B-7 N-127-88 B-45
N-114-88 B-9 N-128-88 B-47
B-10 N-130-88 B-48
B-12 N-131-90 B-53
B-24 N-132-90 15-387 (private well)
B-30 N-133-90 No. 8(k)
B-32 N-137-90 15-406(¢)
A-6 N-138-90 15-408(¢)
N-111-88 N-139-90 15-2377(€)
N-116-88 WW-4
N-118-88 WW.5(c)
N-134-90
N-135-90
N-136-90
P-15(a)
P-19(a)
p-21(a)

(a)  Shallow piezometer
(b)  Tooele Water Supply Well
(e} Will be included if possibie
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4.3.10.4. Soil types at N TEAD have been mapped by the U.S. Soil Conservation Service
(USSCS) as shown in Figure 3-4 and summarized in Table 4-3. Using this information,
the following procedures will be used to develop the background soil data base:

* Confirm the USSCS soil survey soil type by checking the specific soil type at
each SWMU

* Collect five background samples per USSCS soil type from both the surface
(approximately 0-1' feet bgs) and shallow subsurface (approximately 1-5' feet

bgs) soils, from undisturbed areas for metals, selected anion, and pH analysis

* Drill one deep soil boring to 100 feet in soil representative of the primary soil
type in the OB/OD Area and coliect seven soil samples for metals, anions, and
pH analysis

* Conduct geotechnical grain size and Atterberg Limits on at least one sample

from each soil type to verify the USSCS textural classification.

4.3.10.5. Field Confirmation of Seil Types. A review of the existing soil survey for N
TEAD and personal communication with the (USSCS) indicates there are five soil
mapping units in the investigation areas at N TEAD. As discussed in Section 3 and shown
in Table 4-3, the primary soil types found in these mapping units include the Abela, Berent,
Hiko Peak, Birdow, and Medburn. Included in these mapping units are inclusions of
other soil types that are either intermingled with the main soil type or areally too small to
map independently. As a result, the SWMU may be located in an inclusion and not the
primary soil type identified by the mapping unit. To insure that the appropriate soil type is
identified at each SWMU, a field survey will be conducted prior to sampling and the soil
type(s) at each SWMU will be identified. To determine the type of soil at each SWMU, a
core sample will be collected using a hand bucket auger sampler or digging a small pit.
The soil will be described using the following physical characteristics: Munsell color
(wet); percent gravel, sand, and fines; sorting and angularity (coarse-grained material);
pH, and cohesiveness. The soil will be classified according the USSCS soil series

descriptions as shown in Table 3-1, and the soil texture will be classified using USSCS
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TABLE 4-3

SUMMARY OF N TEAD SWMUs AND ASSOCIATED SOIL TYPES

SWMU Mapping{@)
Numbers Unit Main Soil Type Possible Inclusions
1 HCD Hiko Peak Medburn and Sprager soils
PAC Birdow Erda and Lakewin soils
4 SBC Medburn Hiko Peak, Taylorsflat,
and Berent soils
4,19, 20, and 37 HCD Hiko Peak Medburn and Sprager soils
21 RGF Berent-Hiko Peak Complex Amtoft, Medburn, Sprager,
Taylorsflat, Duneland,
and Rock Outcrop soils
26,29, 34, 38,42, CAC Abela Borvant and Birdow soils
45, 46, and 47

(a) USSCS mapping unit designation, See Figure 3-4.

Taken from USSCS, 1991.




terminelogy. In addition, a determination will be made whether the SWMU is situated on

a site that has been filled or disturbed to the extent the native soil cannot be identified.

4.3.10.6. Surface and Shallow Sub-Surface Soil Sampling Procedures. Soils in semi-arid
environments are characterized by high pH values and the accumulation of saits,
primarily calcium carbonate. Calcium carbonate precipitates and accumulates in the
subsurface soil as a result of evapotranspiration and the lack of precipitation. The depth at
which precipitates accumulate varies from soil to soil and is dependent on the depth of
percolation of precipitation and the plant community. The type and quantity of metals and
ions found in association with the carbonate layer varies and is dependent on the original
geologic material and the soil pH. In general, soils in semi-arid environments have basic
pH values and the pH values increase as calcium or sodium salts precipitate. As soil pH
and the available calcium increases many metals and anions (salts) are immobilized
and accumuiate in the zone of precipitate. Based on the characteristics of soils in semi-
arid environments, two soil samples will be collected from each background soil sampling
location. One sample will be collected above the zone of precipitate accumulation, and one
sample will be collected at or just below the zone of precipitate accumulation (highest pH).
The soil sample collected above the zone of precipitate accumulation (surface sample)
should represent the metals and anions that would be present under natural conditions in
the N TEAD environment. The shallow subsurface samples collected in the zone of
calcium carbonate accumulation should represent the accumulation of metals or anions

leached from the surface soil by precipitation.

4.3.10.7. Soil samples will be collected by either digging a small pit or hand augering a
bucket auger sampler in the area to be sampled. If a pit is dug, the pit face will be scraped
prior to sampling, and the pit will be sampled from bottom to top. If a hand auger is used,
the sample will be collected from the sampler. The zone of precipitate accumulation will be
identified by an increased pH value, or increased reaction from hydrochloric acid. The
surface soil selected for analysis will be collected from the the hand augering bucket
sampler or from the pit face using a stainless steel trowel or similar piece of equipment,.
The surface soil sample should include soil collected from the ground surface to the zone of
precipitate accumulation (approximately O to 1 feet bgs, dependent on soil type). After the
soil is collected it will be homogenized in a stainless steel bow! and then placed in the

appropriate sample containers.




4.3.10.8. Shallow subsurface soils (approximately 1 to 5 feet bgs) selected for analysis will
be those soils that have the highest pH values (determined by the field test), or the strongest
reaction from the hydrochloric acid. The sample will be collected from the pit or hand
auger barrel using a stainless steel trowel and will be homogenized in a stainless steel

bowl] prior to containerization.

4.3.10.9. Deep Soil Boring Sampling Procedures. The sampling objective of the deep soil
boring is to provide background concentrations of metals and anions to a depth of 100 feet
bgs for a soil that is representative of the the primary soil type found in the OB/OD areas.
The deep soil boring drilling and sampling procedures that will be used for this program
are outlined in Section 4.3.4. Soil samples from each sample interval will be placed in the
appropriate analyte-specific container. A list of sample containers is provided in Section
5, Table 5-4. After the soil boring has been completed, seven samples will be selected for
metals and anions analysis. Criteria to be used for sample selection includes the presence
of texture changes (i.e., gravel to sand, or sand to clay, ete), organic material, precipitate
accumulation, or a buried surface horizon. Because soil texture affects the chemical and

hydraulic properties of soil, a sample for each soil texture found in tl
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the samples from the 5, 10, 20, 35, 50, 75, and 100 foot depth intervals.

4.3.10.10. Documentation. All soil sampling locations will be logged and the
information will be placed on a shallow soil boring log form and in the appropriate field
log book. The following information will be recorded: date, time, location, sampling
personnel, USSCS identification, Munsell soil color (wet); percent gravel, sand, and fines;

sorting and angularity (coarse-grained material); pH; hydrochloric acid reaction, and

cohesiveness.

4.3.10.11. Field Survey. A topographic field survey will be conducted across N TEAD in
advance of the field sampling programs to provide reference locations at each SWMU. All
sample collection locations will be tied to the reference locations on the day the sampling
activities were conducted. At sites where grids are set up to facilitate sampling (the DRMO
Storage Yard and the Drum Storage Areas), the corners of the grids will also be surveyed.
In addition, all borings 25 feet or deeper will be surveyed. Survey data will be presented in
terms of Utah State plane coordinates, and an accuracy of +1.0 feet horizontal control and

10.1 feet vertical control will be considered acceptable.




4.3.10.12. Survey Markers. At locations where test pits in the Propellant Burn Pad and
Trash Burial Pits portions of SWMU-1 reveal old burial trenches and pits, permanent
survey markers will be constructed to act as a reference locations. These survey markers
will be constructed from 6-inch diameter cardboard tubes filled with concrete. The tubes
shall extend & minimum of two feet into the ground and extend one foot above ground.
After the tube is filled with concrete, a brass cap stamped with a disposal pit designation
will be placed in the top of the concrete.,




5.0 CHEMICAL ANALYSIS PROGRAM
5.1 SITE-SPECIFIC CONTAMINANTS

5.1.0.1. The types of analyses that will be performed on N TEAD samples are listed in
Table 5-1 according to matrix. A complete listing of analytes for each parameter may be

found in Appendix E.
5.1.1. USATHAMA and EPA Methods

5.1.1.1. Samples will be analyzed using USATHAMA-certified methods with the
exception of three analyses. Dioxins/furans, the gap test, and the internal ignition test are
all uncertified methods and will be entered into the Installation Restoration Data
Management Information System (IRDMIS) as code "99". Table 5-2 presents the
laboratory's USATHAMA method code for each type of analysis and the corresponding
EPA equivalent,

5.2 ANALYTICAL PROCEDURES

5.2.0.1. N TEAD Phase I RCRA Facility Investigation (RFI) samples will be analyzed by
Environmental Science & Engineering, Inc. (ESE), Gainesville, Florida. ESE is
certified by the State of Utah Department of Health Services an environmental chemistry
laboratory. Southwest Research Institute (SRID) will perform the explosive reactivity tests
methods uncertified by USATHAMA) on selected samples. A third laboratory, Enseco,
will analyze samples for dioxins/furans. The following subsections describe analytical
methods, sample containers, preservatives, holding time requirements, and USATHAMA

lot assignment procedures.
5.2.1. Analytical Methods

5.2.1.1. Based on a review of the site's operational history and previous investigations
and characterizations, the analytical methods listed on Table 5-2 will be used to analyze
soil and groundwater samples collected during the RFI. Included in Table 5-2 is a list of
the instrumentation used to perform sample analyses. Additional details regarding

USATHAMA-certified methods are on file at the laboratory. Analyte lists, certified




TABLE 5-1

ANALYSIS SCHEDULE

Analytes

Soil Samples

Water Samples

Volatile Organic Compounds
Semivolatile Organic Compounds
Dioxins/Furans

Organochlorine Pesticides
Herbicides

Total Recoverable Petroleum Hydrocarbons
Explosives

Target Analyte List Metals

Total Cyanide

Nitrate plus Nitrite

Chloride and Sulfate

Phosphates

Bromide

TCLP Volatile Organic Compounds
TCLP Semivolatile Organic Compounds
TCLP Pesticides

TCLP Herbicides

TCLP Metals

Moisture Content

Gap test

Internal ignition test

pH

PP PR DR DA DS I G e

'
[

PUPE RS D4 4 e e

PP PG PR B D b e

X Analysis to be performed
-- Analysis will not be performed
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TABLE 5-2
REFERENCE METHODS FOR SOIL, AND AQUEOUS SAMPLES

USATHAMA USATHAMA

Method Method
Parameter Seil Aquaous USEPA Method Equivalent, Method
Soil Aqueous Description
Priority Pollutant Volatile LM19 UM20 8240 8240 GC/MS
Organic Compounds
Priority Pollutant LM18 UM18 8270 8270 GC/MS
Base/Neutral/Acid
(Semivolatile) Extractables
Organochlorine Pesticides LH10 UHO02 8080 8080 GC/ECD
Herbicides LH11 UH14 8140 8140 GC/ECD
Total Analyte List Metals:
Aluminum d811 SS10 6010 200.7 ICP
Antimony JS11 5510 6010 200.7 ICP
Arsenic JD19 SD22 7060 206.2 GFAA
Barium JS11 SS810 6010 200.7 ICP
Beryllium JS11 SS1o 6010 200.7 ICP
Cadmium JS11 SS10 6010 200.7 ICP
Calcium Jsn $S10 6010 200.7 ICP
Chromium, total Jsiu 8510 6010 200.7 ICp
Cobalt Js11 8810 6010 200.7 ICPp
Copper Jsi1 $S10 6010 200.7 IcP
Iron Js11 SS10 6010 200.7 ICP
Lead Js11 SD20 6010 239.2 ICP/GFAA
Magnesium Js11 SS10 6010 200.7 ICP
Manganese Jsu SS10 6010 200.7 ICp
Mercury JBO1 SB01 471 245.1 Cold Vapor AA
Nickel Js1 SS10 6010 200.7 ICP
Potassium JS11 SS10 6010 200.7 ICP
Selenium JD15 SD21 7740 270.2 GFAA
Silver JS11 SD23 6010 200.7 Icp
Sodium JS11 SS10 8010 200.7 ICP
Thallium Jsu SDhos 6010 279.2 ICP/GFAA
Vanadium Js1t S810 6010 200.7 ICP
Zinc JS11 SS10 6010 200.7 Icp
Sulfate, Chloride KTo05 TT10 300.0 360.0 IC
Nitrite Plus Nitrate KF10 TF22 modified 353.2 353.2 Technicon
Phosphates KF14 TF27 modified 365.1 365.1 Technicon
Total Cyanide KYo1 TF18 9010 335.3 Colorimetric
Total Recoverable Petroleum NA NA Extract./ 418.1 IR
Hydrocarbon (TRPH) 418.1
Explosives Lwi12 Uwa2 NA NA HPLC
Dioxins/Furana NA NA 8280 8280 GC/MS
TCLP Parameters
TCLP Extractions NA NS 1311 NS
TCLP VOAs NA NS TCLPUM20 NS GC/MS
TCLP BNAs NA NS TCLP/IM18 NS GO/MS




TABLE 5-2

REFERENCE METHODS FOR SOIL AND AQUEQUS SAMPLES
(CONTINUED)

USATHAMA USATHAMA

Method Method
Parameter Soil Aquecus USEPA Method Equivalent Method
Soeil Aqueous Description
TCLP Pesticides NA NS TCLP/UHO2 NS GC
TCLP Herbicides NaA NS TCLP/UH 14 NS GC
TCLP Metals {a) NA NS TCLP/SS10/SB01 NS ICP/Cold Vapor
AA
Explosive Reactivity Tests NA NS Bureau of Mines NS Physical
pH NA NS 945 NS Electrometic

(a} Arsenic and selenium will be reported as uncertified analytes, based on ICP quantitation.

NS Indicates analysis not scheduled for this matrix.
NA Not applicable
ICP Inductively coupled plasma

GC/MS  Gas chromatography/mass spectroscopy
GC/ECD Gas chromatographyfelectron capture detector

IC Ton chromatography

HPLC  High pressure liquid chromatography
IR Infrared spectrometry

GFAA  Graphite furnace atomic absorption
AA Atomic absorption

TCLP  Toxicity Characteristic Leaching Procedure
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reporting limits (CRL), upper control range (UCR), and the average accuracy over the

certified range of the method (slope) are included in Appendix E.

5.2.2. Sample Containers and Holding Times

5.2.2.1. Sample container requirements and maximum acceptable sample holding times
are presented in Table 5-3 for soil samples and Table 5-4 for water samples. Sample
containers will be supplied by a commercial vendor that meets USATHAMA's cleaning
requirements. Groundwater and surface water containers will be triple rinsed with
sample water prior to filling. Preservatives will be added to samples after containers have
been filled. Sample containers will be filled completely to obtain a sufficient volume of

sample material,

5.2.3. Lot Assignments

5.2.3.1. The reporting of analytical results to the USATHAMA IRDMIS requires that each
sample aliquot be assigned a unique six-character identification., The first three
characters of this identification are alphabetic characters that represent the analytical lot.
The last three characters are numeric characters that represent the individual samples
within the lot. A lot is the maximum number of samples, including Quality Control (QC)
samples, that can be manually processed (extracted, analyzed, or digested) through the rate
limiting step of the method. Samples will be placed into lots based on analysis and matrix

type. Lot sizes will be equal or less than the size approved for the method by USATHAMA.

5.3 LABORATORY DATA REPORTING

5.3.1, Sample Identification

5.3.1.1. According to USATHAMA requirements, the laboratory assigns a six-character
sample identification number to each sample. A complete discussion of sample
identification numbers is presented in the Data Management Plan which was prepared as
a companion document to this DCQAP. In addition, an overview of the identification codes
is included here. The first three characters (log number) are letters that indicate
analytical lot (batch). The last three characters (sample analysis number) will be

numbers assigned in sequential order to indicate the instrumental analysis order within
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the lot. All reported sample results will bear these unique numbers in addition to
laboratory numbers. Laboratory numbers will not be allowed to substitute for these special

sample identification numbers.
53.2. Certified Compounds

5.3.2.1. Sample results for target compounds/analytes will be reported in accordance with
USATHAMA Data Management requirements using the IRDMIS software. Compounds
will be entered using code names and designated codes to identify unique analytical
requirements, such as spiked compounds, quality control samples, blanks, etc. Upon
completion of data entry, the data will be reviewed by the analytical supervisor, analytical
task manager, and QA staff. Additional QA checks are performed by the ESE data

management system.

53.3. Unknowns and Noncertified Compounds (GC/MS Methods Only)

5.3.3.1. For GC/MS methods, unknown compounds will be identified by relative retention
time. Compounds that can be identified with greater than 95 percent certainty (purity fit)
will be reported to the IRDMIS using the USATHAMA test name code and a flagging code
"S". For unknowns that cannot be identified with greater than 95 percent certainty, the
results will be entered into the IRDMIS as unknown (UNK) XXX, with flagging code "S",
where XXX is the relative retention time (RRT) of the unknown. Tentative identification
of these compounds will be provided when or before the data are sent to IRDMIS. For
volatile compounds, XXX is calculated in relation to the retention time of 1,2-
dichioroethane-d4 (100 times RRT = XXX). For semi-volatiles, XXX is calculated as 100
times the relative retention time with respect to phenanthrene-d10, plus 500. No semi-
volatile XXX will be less than 500.

5.3.3.2. Noncertified compounds are those not contained in the laboratory method
certification list (Appendix E), but are contained in EPA Target Compound List (TCL). If a
noncertified compound is detected at or above the detection limit, JMM will require that the
laboratory enter into the IRDMIS the compound test name, calculated value, and a flagging
code of "S". If a noncertified compound is not detected, the data will be entered into the
IRDMIS using the compound test name, an "ND" (nendetected) boolean, the detection limit
value, and a flagging code of "R". If the compound is detected, but at less than the detection




limit, the data shall be entered into the IRDMIS in the same manner as a nondetect,

However, the calculated value will be recorded in the lot data package.

5.34. Hard Copy Results

5.3.4.1. Sample results obtained from the instrument will be retained in the laboratory,
The raw data will be packaged in lot packages with each containing all documentation for
tracking and analyzing samples in the laboratory. A typical analytical report will be
generated with all the chemical results for submission to JMM. These reports will

accompany the lot transfer files prior to Level 3 elevation.
5.4 DATA REDUCTION, VALIDATION, AND REPORTING

5.4.0.1. Accurate data reduction, validation, and reporting methods are essential in
summarizing information to support conclusions. Proper techniques for both field and

laboratory activities are described in this section,

5.4.0.2. Data reduction methods can include the computation of summary statistics, their
standard errors, and confidence intervals or limits. Field and laboratory data reduction

techniques are presented in 5.4.1 and 5.4.4, respectively.

5.4.0.3. Data validation techniques include screening, accepting, rejecting, or qualifying

data on the basis of sound criteria. Data validation is based on the following criteria:

¢ Initial calibration

* Continuing calibration
* Holding times

* Blank sample results

* Other QC sample results.

5.4.0.4. Data values that are significantly different from the population are referred to as
"outliers”. A systematic effort will be made to identify any outliers or errors prior to
reporting data. Outliers resulting from errors found during data validation will be

g
identified and corrected. Those that cannot be attributed to analytical, calculation, or
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transcription errors will be retained in the data base for further evaluation. The

validation methods for field and laboratory activities are presented in 5.4.5 and 5.4.6.

5.4.0.5. Data reporting for both field and laboratory efforts are described in Sections 5.4.7
and 5.4.8.

54.1. JMM Field Data Reduction
5.4.1.1. No data reduction will be necessary for field chemical and physical
measurements. All readirgs will be recorded directly from the instruments. The
following units will be used when recording the data:

* Water Levels: Reported to the nearest 0.01 feet after two measurements agree.

* Water Temperature: Reported to 0.1 degree unit (centigrade).

* pH: Digital reading rounded to 0.1 pH units.

* Specific Conductivity: Reported to 100 micromhos per centimeter.

* Survey Data: Well casing elevations surveyed to 0.01 feet; coordinates to 1.0
feet.

5.4.1.2. Field data will be entered into the

5A42. Dames and Moore Geotechnical Data Reduction

5.4.2.1. As discussed in Section 4.0, approximately 10 percent of the soil samples collected
during field investigation will be subjected to geotechnical grain size testing. The
geotechnical laboratory will report soil grain sizes in terms of percentages of each of the
major USCS classes (i.e., clay, silt, sand, gravel) and based on the results, assign a USCS
classification. The laboratory soil classifications will be used to verify or edit
descriptions made in the field by JMM’s on-site geologists. Edited soil classifications will
be presented on the final test pit and soil boring logs. There is currently no method for
entering geotechnical data into the IRDMIS.
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54.3. Geophysical Survey Data Reduction

5.4.3.1. Data collected during the geophysical survey will be validated by the geophysical
subcontractor and checked for accuracy by JMM's field operations leader while stiil in the
field. Since the geophysical investigations will be used to confirm the locations of old open
burning and burial pits, geophysical data will consist of two general types of
measurements; those indicative of background conditions (i.e., in undisturbed areas) and
those indicating anomalies (i.e., where buried materials may be present). The
geophysical surveys will be conducted along traverses beginning at background locations
across burial pits terminating in background conditions. Geophysical data will be plotted
along profiles that will show background readings and anomalous readings over the old
burial pit locations. Discussions of instrument calibration techniques and operations are

included in Section 4.0. There is currently no method for entering geophysical data into
the IRDMIS.

544. Laboratory Data Reduction

5.4.4.1. Laboratory data will be reduced according to USATHAMA protocols, as described
in each of the analytical methods. All numerical results will be reported in terms of
concentration in the environmental sample. Concentrations will not be adjusted prior to
entry with the IRDMIS and reporting to USATHAMA. Correction factors (e.g., accuracy,
percent moisture, and dilution factor) are maintained separately in the IRDMIS. Only
sample concentrations measured within the ertified range, prior to correction, will be
reported. The correct number of reported significant figures, by method certification type,

are as follows:

* Class 1 and 1B - 3 significant figures
* Class 1A - 2 significant figures
* Class 2 - 2 significant figures,

The number of significant figures will be reduced if a sample requires dilution, as
described in the USATHAMA Quality Assurance (QA) Manual. All uncorrected sample
results less than the CRL, including no response, will be reported as "less than" the

reporting limit.
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5.4.4.2. Following data validation, both field and laboratory data will be reported

according to procedures described in the following sections.

5.4.5. Field Data Validation

5.4.5.1. Field personnel will validate field data (pH, specific conductivity, temperature,
soil sample location references, and soil descriptions) through reviews of data sets to
identify inconsistencies or anomalous values. Any inconsistencies discovered will be
resolved immediately, if possible, by seeking clarification from those personnel
responsible for data collection. All field personnel will be responsible for following the
sampling and documentation procedures described in the Data Collection Quality
Assurance Plan (DCQAP) to ensure that defensible and justifiable data are obtained.
IRDMIS group and record checks will be performed on field data prior to uploading field
data to Potomac Research Institute (PRI). Additional checks will be performed at PRI

2 aws dk

54.6. Laboratory Data Validation

5.4.6.1. Laboratory data collected from N TEAD Phase I RFI will be validated by four
different organizations, with each organization evaluating a different aspect of the data.
Primary data validation activities will oceur within the laboratory prior to transfer of the
data to the USATHAMA data management system. Additional validation will occur
through reviews performed by the USATHAMA Chemistry Branch, JMM, and PRI. The

the specific activities of the validation steps.
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5.4.6.2. Analytical Laboratory. All analytical data generated by the laboratory are
reviewed by the analyst supervisor, analytical task manager, and the QA staff. In
addition, QC checks are performed by the ESE data management system. These checks

include flagging samples that were analyzed outside the holding time.

5.4.6.3. Once the analyst has completed the analyses for a "lot" of samples, a
USATHAMA lot folder is prepared and submitted to the data management center. The
data coordinator finalizes the results in the ESE data batch and incorporates the remaining
information into the lot folder. The laboratory review chain then continues with the

department manager or group leader review of the lot folder. Finally, the project manager
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reviews the lot prior to QA validation. The Army Data review form is filled out upon

completion of each step of the review.

5.4.6.4. The laboratory project QA staff is responsible for reviewing and approving all
data packets before transmitting data to USATHAMA for entry into IRDMIS. Validation
involves a thorough review of the data documentation from reported results to raw data
including recalculation of results of a selected subset of data. Any changes to the data are

documented on the formal review sheets so that the appropriate flags are incorporated in the
USATHAMA lot file.

5.4.6.5. Audits are performed on every data lot to ensure that all QC checks required by the
method are performed and acceptable. The use of a method specific data review checklist
ensures that a thorough lot folder audit is performed. This audit includes checking of the
control charts, method blanks, standard matrix recoveries, surrogate recoveries,
calibration curves, certified reporting limits, and units. Also included in the reviews are
analysts' notebook pages, numbers of samples and identifications, dilutions, moisture
content, sample weights, chain-of-custody records, standard preparation notebooks,
instrument logbooks, ete. After ensuring that all these items on the method specific
inventory are presented and complete, selected data values are verified. Several lines of
data in the IRDMIS transfer file are selected by the random number generator according to
MIL-STD-105D, April 29, 1963. One line of data represents one data point. The chosen data
points are then traced back to the raw data to verify correctness.

5.4.6.6. Any discrepancies pertaining to any of the previously mentioned audits are
directed to the analytical project manager for verification, clarification, and/or
correction. Other queries regarding the data transmission file are addressed directly to

data management.

5.4.6.7. USATHAMA Chemistry Branch. The laboratory will submit control charts for
every analytical lot to the USATHAMA Chemistry Branch for review and approval on a
weekly basis. The Chemistry Branch, through review of the control charts, will determine
if analyses are in control. If problems are identified through this review, the Chemistry

Branch may require additional information from the laboratory, reanalysis of samples,

or qualification of the data.
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5.4.6,8, JMM. Concurrent with the control chart review, JMM will perform a general
review of sample information and chemical results. This review, which will oceur prior to

elevating to Level 3, will address the following:

* Field sample information (e.g., sample depth, collection date, etc.) is correct on

laboratory reports
* Field QC results are reasonable
* Sample results are reasonable and comparable to historical data.

The laboratory will be notified of any discrepancies identified through this review. Once
this review is complete and findings have been incorporated by the laboratory, data will be

uploaded to the USATHAMA's data management contractor (PRI).

5.4.6.9. IRDMIS Group and Record Check. After each data packet has been reviewed by
key individuals and validated by QA staff, the electronic data file for the packet is loaded
by the laboratory into the USATHAMA IRDMIS system at ESE and is run through a record

check and then a group check. Every data point is checked using these two routines.
IRDMIS record check determines the following:

1. Data are correctly formatted.
2. Laboratory is certified for method on date of analysis.
3. File name (such as CGW, CSW) and site type (BORE, WELL)

combinations are valid.

4. Sample date, preparation/extraction date, and analysis data are compared

to determine any holding time violations or inconsistencies.
5. All test names are valid for the method,

6. Values comply with Certified Reporting Limits and Upper Certified Limits

or are diluted within range.
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IRDMIS group check determines the following:

1. The existence of all station identifications for the lot data in the map file for

the appropriate installation.

2, All test names/analytes found in the QC are present in all the samples.

3. That all required QC spikes exist, and that all spiking levels are valid, as
determined by the methods table, and that no aberrations exist in QC or

sample data.

5.4.6.10. If any errors are found in group and record check which are not addressed on the
lot cover sheet by the laboratory analysts, laboratory project coordinator manager, or the
QA coordinator, the lot is returned to the laboratory analytical task manager so that the
problem can be rectified. If changes to the analytical data are required, the lot is then
resubmitted to the laboratory QA department. After re-validation, it is again processed
through IRDMIS to assure that any errors have been corrected. Comments affecting the
quality of data will be associated with each data point as necessary by the use of flagging
codes. These codes will be part of the official database.

5.4.6.11. After the data in a lot have successfully passed QA validation and IRDMIS
record and group checks, a transfer file of the lot is created and sent to USATHAMA via
telephone line. Th ft

hone 1e data are again run through record and group checks by PRI, and after

passing the data checks, are elevated to Level 2.
54.7. Field Data Reporting

5.4.7.1. Field data, recorded during the sampling activities, will be reduced to tables or
arrays for review and verification. Once verified, the data will be compiled and reported
in summary tables. Correct codes and/or units will also be provided to accurately reflect
the field conditions. Field data will be reported and available for use once it is elevated to
Level 3.
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54.8. Laboratory Data Reporting

5.4.8.1. Data will be considered acceptable for its intended uses once all data validation
activities are complete, and data are elevated to Level 3. Data reports will be generated
from IRDMIS and will be included in an appendix of the RFI report. In addition, data
summary tables that will be included in the body of the RFI report will be generated based
on electronic files provided by the laboratory. Electronic transfer will limit the possibility
transcription errors, yet will allow flexibility in the reporting format. Slight differences
will exist between the IRDMIS and the laboratory data files due to rounding errors inherent
in IRDMIS.
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6.0 QUALITY ASSURANCE/QUALITY CONTROL

6.0.0.1. This section will describe the data quality objectives (DQQ) for this project and the

quality control procedures that will be used to assure high quality data are collected.

6.1 DATA QUALITY OBJECTIVES

6.1.0.1. Data quality objectives are qualitative and quantitative statements developed by
data users to specify the quality of data needed from a particular data collection activity to
support specific decisions or regulatory actions. The three-stage process for developing
DQO, as described in USEPA guidance (USEPA, 1987), is based on:

* Identifying the objectives of the projects

¢ £ pegifying the data necessary to meet

MRAT Rl aiTLTsS iy Wil

* Describing the methods that will yield data of acceptable quality and quantity to

support the required decisions.

6.1.0.2. The results of the first two stages of the DQO development process are presented in
the DCQAP. Results of the third stage are the basis for preparing this section and include
specifying appropriate field techniques; analytical level and methods; and measurements
objectives. Field techniques are described in the DCQAP, and the remaining topics are

discussed below.

6.1.0.3. Critical indicators of project data quality are precision, accuracy,
representativeness completeness, and comparability (PARCC). Objectives for these
indicator parameters were developed based on the objectives of this RFI and USATHAMA
analytical program quality assurance objectives. Field procedures, analytical methods,
and the project QA program were selected and developed to meet these objectives. Table 6-1
provides a summary of the PARCC criteria and types of QC samples used to meet the DQO.
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TABLE 6-1

QUALITY CONTROL SAMPLE EVALUATION IN TERMS OF PARCC CRITERIA

PARCC Evaluation Criteria
Element QC Sample Type
Precision Field Duplicate Pairs Relative Percent Difference
Accuracy Matrix Spike Percent Recovery
Matrix Spike Duplicate
Surrogate Spikes
Representativeness Eguipment Blanks Qualitative, Degree of
Trip Blanks Confidence
Field Duplicates
Completeness Holding Time Holding Time Limits
Valid Data Percent Valid Data*
Comparability Standard Analytical Methods Qualitative, Degree of

Standard Units of Measure
Field Duplicate Results

Confidence

* Percent Valid Data =

number of valid data points

total number of measurements
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6.1.1. Precision

6.1.1.1. Precision refers to the reproducibility of measurements of the same
characteristics, usually under a given set of conditions. For large data sets, precision is
expressed as the measure of variability of a group of measurements compared to their
average value (i.e., standard deviation). For duplicate measurements, precision is
expressed as the relative percent difference (RPD) of the pair and is calculated using the

following equation:

| A-B |

RPD = {{A+BI2)

x 100

where: A and B are the reported concentrations for sample duplicate analyses.

6.1.1.2. Analytical precision is maintained in the laboratory through the analysis of
control samples spiked with either surrogate or target analytes. Precision of GC/MS
methods is evaluated by comparing the control sample surrogate recoveries to previous
recoveries. Resuits are plotted on a 3-point moving accuracy and precision control chart.
Precision of non-GC/MS methods is evaluated by comparing duplicate control samples
analyzed within the same analytical lot. Results for these methods are plotted on single
day and three day control charts. The procedures discussed in Sections 5, 11, and 14 of the
USATHAMA Quality Assurance Program Plan (USATHAMA, 1990) will be used to

establish analytical precision control limits for this project.

6.1.1.3. Precision will also be evaluated through the analysis of duplicate field samples
and matrix spike/matrix spike duplicate samples. Information from these field QC
samples will be used to interpret field sample results; however, strict acceptance criteria

will not be placed on these sample results.

6.1.2. Accuracy

6.1.2.1. Accuracy refers to the degree of agreement of a measurement to the true value.
The accuracy of a measurement system is reduced by errors introduced through all stages
of the sampling and analysis. Analytical accuracy will be evaluated and controlled on the
basis of laboratory control sample recoveries as deseribed in Sections 5, 11, and 14 of the

USATHAMA Quality Assurance Program Plar. The laboratory will submit accuracy
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control charts to USATHAMA on a weekly basis. Matrix-specific accuracy information
will be obtained through the analysis of field samples spiked with surrogate and target
analytes. Spiked field sample results will not be used to control methods. Instead results

will be used to interpret field sample results. The following equation will be used to

determine accuracy:

Measured Spike Value - Unspiked Value X
Known Spike Value

% Recovery =

6.1.3. Representativeness

6.1.3.1. Representativeness is a qualitative expression of the degree to which sample data
accurately and precisely represent a characteristic of a population, parameter variations at
a sampling point, or an environmental condition. Representativeness is maximized by
ensuring that the number and location of sampling points and sample collection and
analysis techniques are appropriate and will provide information that reflects “true" site
conditions. This DCQAP presents the procedures that will generate representative data.
Furiher representativeness will be evaluated on the basis of several different types of blank
samples. These blank samples include method blanks, VOC trip blanks, equipment
rinsate blanks, and filter blanks. The objective for these samples, with the exception of
soil method blank samples, is that they do not contain measurable concentrations of
contaminants of concern. Soil method blank samples are expected to contain background
levels of inorganic analytes. Field sample results will be qualified if positive blank

sample results are obtained.

6.1.4. Comparability

6.1.4.1. Comparability is a qualitative parameter that expresses the confidence that one
data set may be compared to another, This goal is achieved through the use of standardized
techniques to collect and analyze samples and appropriate units to report analytical
results. These techniques are described in this DCQAP. Due to overlap of the analyte lists
for several of the methods, it will be possible to compare analyte concentrations obtained
from separate analytical methods. Specifically, chlorinated pesticides and explosives will
be measured by two methods each. Both classes of compounds will be measured by the

semivolatile GC/MS method. Lower limits of detection of pesticides and explosive
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compounds will be obtained through gas chromatography (GC) analysis and high
performance liquid chromatography (HPLC) analysis, respectively,

6.1.5. Completeness

6.1.5.1. Completeness is defined as the percentage of measurements that are judged valid.
The project completeness value will be determined at the conclusion of the data validation
phase and will be calculated by dividing the number of complete sample results by the total
number of sample analyses listed in the DCQAP. Complete results are defined as results
that meet all QC criteria, such as sample holding times and laboratory control sample
recoveries. Incomplete results may be used as part of the RFI; however, gualification of the

data will be required.

6.1.5.2. The completeness objective for non-critical samples is 90 percent for this project.
This objective is greater than the national average completeness percentage for remedial
investigations; existing information indicates that Contract Laboratory Program (CLP)

data packages are generally 80 to 85 complete

6.2 LABORATORY QUALITY CONTROL SAMPLES

6.2.1, Method Blank Samples

6.2.1.1. Method blanks are ultrapure water samples that contain all the reagents and have
been through the processing steps necessary for an analytical procedure. These blanks
serve to measure the contamination from the laboratory water, instrument, reagents, and

sample processing steps. A method blank aids in distinguishing low level field

6.2.2. Standard Matrix Spikes

6.2.2.1. Control samples will be introduced into the train of actual samples to monitor the
performance of the analytical system. Control samples will consist of spiked standard
matrix samples and blanks. Standard samples for soil analysis consist of samples of an

approved uncontaminated soil obtained from USATHAMA. Results from spiked standard




matrix samples will be used to construct control charts to monitor variations in the
precision and accuracy of routine analyses. The specific type and number of control
samples and the construction of control charts required for USATHAMA are summarized
in Table 6-2.

6.2.3. Matrix Spike and Matrix Spike Duplicate Samples

6.2.3.1. A matrix spike (MS) and matrix spike duplicate (MSD) are not required by
USATHAMA but are requested. An MS and MSD will be analyzed at a minimum rate of 1
MS and 1 MSD per 20 environmental samples of the same matrix (aqueous versus solid).
The MS/MSD will be spiked with the same target compounds that are used to spike the
standard matrix. The recoveries of the MS/MSD in the sample matrix are then reported to
the database and are used to help interpret the analytical results. Typically, if the
recoveries of the standard matrix spike are within precision and accuracy criteria, the
method is considered "in contrcl". Recoveries of target analytes in the MS/MSD that are
much higher or lower than the accuracy or precision criteria typically document that the
analytical method is not totally applicable to that sample matrix. For example, if the
MS/MSD recoveries for a sample matrix were below criteria, then the analytical resuits for

the samples in that batch wouid be interpreted as estimated low due to matrix effects.
624, Surrogate Spikes

6.2.4.1. Certain methods require the use of surrogates to help monitor method performance
(VOCs, SVOCs, pesticides, herbicides, and dioxins/furans). When surrogates are
required, they are spiked into all environmental samples, QC samples, and method
blanks. The surrogates serve two main functions in the GC/MS methods, to control the
method and to document the recoveries of compounds similar in chemical composition to
the target compounds. The recoveries of the surrogates in the standard matrix spike
analyzed with each analytical lot are plotted on X and R control charts (control charts are
discussed in Section 6.2.5.). If any point on any of the surrogate control charts are outside
criteria, either an acceptable explanation must be provided or the analytical lot will have to
be reextracted and reanalyzed. Control charts are not prepared for the surrogates in the

environmental samples.




TABLE 6-2

QUALITY CONTROL REQUIREMENTS BY SAMPLE LOT

—_— e = —

Requirement

Analytical Control Limits

Control Samples - Non-GC/MS Methods

Control Samples - GC/MS Method

Control Charts - Non-GCO/MS

Control Charts - GC/MS Methods

At least one standard matrix method blank for
each daily lot.

Three standard matrix control spikes at
approximately X, 10X, and 10X, where X is the CRL
per daily lot.

At least one standard matrix method blank for
each daily lot spiked with deuterated surrogate
standards at the 10X level.

Each sample spiked with deuterated surrogate
standards spiked at approximately 10X, where X is

the concentration in the matrix corresponding to
the CRL.

Plot average percent recovery value (X) obtained
from the duplicate 10X spikes within each lot for the
accuracy control chart,

Plot differences (R) between the percent recovery
values of the duplicate 10X spikes within each lot
for the precision control chart.

Plot 3-point moving average percent recovery

values (X) obtained from the X single spikes within
each lot for the moving average accuracy control
chart,

Plot 3-point meving differences (R) of percent
recovery values of the X single spike within each
iot for the moving average precision control chart.

Plot 3-point moving average percent recovery

values (X) obtained from the single 10X standard
matrix spike within each lot for the moving
average accuracy control chart.

Plot 3-point moving differences (R) of the percent
recovery values of the single X spike within each
lot for the moving average precision control chart.

Source: ESE (1990
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6.2.4.2. The recoveries of the surrogates in the sample matrices are reported to the
database and are used to help interpret the analytical results. Typically, if the recoveries
of the standard matrix spikes are within precision and accuracy criteria, the method is
considered "in control’. Sample surrogate recoveries that are much lower or higher than
the accuracy or precision criteria typically document that the analytical method is not
totally applicable to that sample matrix. For example, if all the acid surrogate recoveries
for a sample matrix were below criteria, then the analytical results for the acid extractable

target compounds would be interpreted as estimated low due to matrix effects.
6.2.5. Control Charts

6.25.1. Control Spikes and Charts for GC/MS Methods. The results of MS and MSD when
required, will be reviewed in conjunction with the standard MS, surrogate, and other QC
information to aid in determination of the usability of the data. A single control spike of
surrogates per lot into standard matrix will be the basis for laboratory control of GC/MS
methods. The spike level will normally be 10X, where X is the initial target level. The
exact level to be used for the three surrogates in the volatiles method and the four surrogates
in the semi-volatiles method will be supplied by USATHAMA and included in the
certification package. All actual samples will also be spiked with the same surrogate
spiking solutions, but the recovery of surrogates from actual samples will not be used for
control purposes. The recovery of surrogates from actual samples may be used by
USATHAMA at a later time to assess matrix effects.

6.2.5.2. The percent recovery for each surrogate in the standard matrix spike will be used

for control purposes rather than actual concentration.

6.2.5.3. Since there is only one control sample per lot, normal X and R (average and
range) charts cannot be used. A 3-point moving accuracy and precision control charting
approach will be used. Thus, the required replication is achieved across lots rather than
within each lot. During certification, two standard matrix samples are spiked with
surrogates at 10X and analyzed on a single day. After one lot has been analyzed, three
values will be available, two from certification, and one from the first lot. These three
values can then be averaged and the first value of X obtained. Similarly, the difference

between the highest and lowest will give the first value of R. These values will be the first
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values plotted on the moving accuracy and precision contro! charts and will be plotted

versus the date of the first actual sample lot analyzed.

6.2.5.4. Once the second lot is analyzed, a fourth value for percent recovery will be
available. This value will be averaged with the values from the second certification value
and Lot 1 of actual analysis to obtain the second value for X, The second value for R will be
obtained by the difference between the highest and lowest among these three values. These
values will then be the second plotted points on the moving average accuracy and

precision.

6.2,5.5. Similarly, after the third lot is analyzed, the percent recovery for this lot is
averaged with the individual percent recovery values from the first and second lots to
obtain the third value of X; the difference between highest and lowest in this set of three is
used to obtain the third plotted point for R. This procedure is continued throughout the
project.

6.2.5.6. After the third point is plotted on the control charts, the analyst will continue
calculating the mid-line and control limits and assessing whether laboratory
performance is in control. It should be emphasized that the averages plotted on the charts,
rather than the individual values, will be used to caleulate these limits. The step-by-step

procedure for calculating these limits is presented in the 1985 USATHAMA QA Program
Plan (USATHAMA, 1985).

8.2.5.7. All data will be plotted, whether the lot is in contro] or not. Each individual value
will be tested as an outlier using Dixon's test at the 98 percent confidence limit. If one of the
individual points is an outlier, it will not be used in calculating the 3-point moving
average, but is excluded from the establishment of control limits after 20 in-control data

points.

6.2.5.8. At this point, the control limits should have stabilized and these limits will be used
as the basis for determining whether analysis is in control for the next 20 lots. After 40
peints are plotted, all 40 values will be used to recalculate the control limits for the next 20
analysis lots. This procedure will be continued for each set of 20 lots. All values will be

included in these calculations unless a systematic error was detected for one of the lots that

goes into that average value.




6.2.5.9. Control Spikes and Charts for Non-GC/MS Methods. Three spiked standard
matrix samples will be included in each lot. The exact levels used for each analyte will be
supplied by USATHAMA and included in the certification package. In general, however,
each lot will contain two spikes at the 10X level (where X is the CRL obtained during
certification), one spike at approximately 2X for that analyte, and one spike at

approximately 5X in a natural matrix per analytical lot.

6.2.5.10. Two different types of control charting approaches will be used for non-GC/MS
methods. The first approach will be used for recovery of the 10X spikes where there is
replication within each lot. The second approach will be used for the recovery of the 2X
spikes and will be similar to the approach used for the GC/MS methods where no within-lot

replication was available.

6.2.5.11. For the recovery o

)

10X spikes, an aver

duplicate within each lot, and this value will be plotted versus the date for that lot on an
accuracy chart. The difference between this replicate will be obtained and plotted on the

precision chart versus the date of analysis for that lot.

6.2.5.12. Initial certification did not use replicate spikes for 10X on each day. Rather,
individual percent recovery data are available on each of four days. These data will be
used as follows to begin control charts. The percent recovery from certification Days 1 and
2 will be averaged to get the first value of the control charts. The percent recovery values
for Days 3 and 4 will be used to obtain the second points to be plotted. Percent recovery
values, from the first lot of actual samples, will be used to obtain X and R values, and these

vatues will be the third plotted points on the contro) charts.

6.2.5.13. After the first actual lot of analysis, control limits will be obtained as described
in the 1985 USATHAMA QA Program Plan. These values will be updated after each in-
control lot for the first 20 lots.

6.2.5.14. All recoveries will be plotted, whether or not the lot is in control. Each individual
value will be tested as an outlier using Dixon's test at the 98 percent confidence level. If the

datum is considered an outlier, it will not be used in calculating the control chart limits

after 20 in-control data points.
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6.2.5.15. As described in Section 6.2.5.1,, these control limits should have stabilized at this
point and will serve for control purposes for the next 20 lots. Control limits will then be

updated after every 20 lots as described previously,

6.2.5.16. Control charts for the percent recovery data from the 2X spikes will be handled
using the same moving average control charting method described for the GC/MS
methods. The only difference will be the manner in which the certification data are used to

provide the initial data for the charts.

6.2.5.17. For these four methods, four individual values for percent recovery were
obtained for X during certification. The first three days will be used to obtain the initial
plotted points for moving accuracy and precision control charts. Days 2, 3, and 4 will be
used to obtain the second plotted point for moving accuracy and precision control charts.
After the analysis of the first lot of real samples, the percent recovery for the 2X level spiked
sample will be combined with Days 3 and 4 of certification to obtain the third plotted point.
Control limits will then be obtained using the i
USATHAMA QA Program Plan and updated daily until 20 points are plotted. The same

approach described previously will be used to update control limits after each new set of 20

step-by-step proced:

lots is analyzed.

6.2.5.18. If the QC requirements presented in Table 6-2 are applied to non-GC/MS

methods, at least three control samples will be run with each daily lot of samples.

6.2.5.19. The Project QA Staff may monitor the introduction of the control samples into
analytical lot prior to analysis. Subsequent to analysis, the Project QA Staff reviews and

approves all control sample data by USATHAMA lots before the results are transmitted to
USATHAMA as Level 1 data. C}

1emical data for each analytical lot which pass QC criteria
are automatically entered into the appropriate chemical analysis file for transmission to
USATHAMA. The QC results for the QC control samples also are included in the format

required by the IR Data Management User's Guide (USATHAMA, 1984).
6.2.5.20. Out-of-Control Situations. Failure to pass the instrumental calibration or

control sample QC criteria or analyzing any sample or sample extract beyond the holding

times represents an out-of-control situation and calls for corrective action as required by
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the USATHAMA QA Plan, which may require rerunning and/or resampling and
rerunning the entire lot samples. Written notification of QC failure is provided to the ESE

Project Manager, the Chemistry Supervisor, and Project QA Staff.

6.2.5.21. An out-of-control situation for accuracy and precision control charts may be
indicated by the following:

1. A value falls outside the control limits or is classified as an outlier by the

Dixon's tes